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INTRODUCTION 


Zilog’s Focus on Application Specific Products Helps You 
Maintain Your Technological Edge 


Zilog's Serial Communication Controllers products are suitable for a broad range of applica- 
tions, from general-purpose use through high-end LANs. Whichever device you choose, you'll 
find acomprehensive feature set, along with easy-to-use evaluation boards and software tools 
to speed your design time to production. 


28030/Z8530 NMOS Serial Communication Controller 

The SCC Serial Communication Controller is a dual-channel, multi-orotocol datacommunications 
peripheral designed for use with conventional non-multiplexed buses and the Zilog 
Z-Bus®. The SCC functions as a serial-to-parallel, parallel-to-serial converter/controller, and 
may be software configured to satisfy a wide variety of serial communication applications. On- 
chip baud rate generators, digital phase-locked loops, and crystal oscillators reduce the need 
for external logic and make the SCC ideal for both 8- and 16-bit datacom applications. 


Z80C30/Z85C30 CMOS Serial Communication Controller 

The Z80C30/Z85C30 CMOS SCC Serial Communication Controller is a CMOS version of the 
industry standard NMOS SCC. It is a dual channel, multi-protocol datacommunications 
peripheral that easily interfaces to CPUs with either multiplexed or non-multiplexed address/ 


data buses. The advanced CMOS process offers lower power consumption, higher perfor-_ 


mance and superior noise immunity. 


Z80230 CMOS Z-Bus® ESCC™ Enhanced Serial Communication Controller 
The Zilog Enhanced Serial Communication Controller is a pin and software compatible CMOS 
member of the SCC family designed for use with Zilog Z-Bus. Tne ESCC is a dual-channel, full- 





duplex datacommunications controller capable of supporting a wide range of popular — 


protocols. The ESCC is built from Zilog's industry standard SCC core and is compatible with 
designs using Zilog's SCC to receive and transmit data. There are many improvements in the 
ESCC that significantly reduce CPU overhead, such as the addition of a 4-byte transmit FIFO 
and an 8-byte receive FIFO. 


Z85230 CMOS ESCC™ Enhanced Serial Communication Controller 

The Zilog Enhanced Serial Communication Controller is a pin and software compatible CMOS 
member of the SCC family designed for use with non-multiplexed buses. The ESCC is a dual- 
channel, full-duplex datacommunications controller capable of supporting a wide range of 
popular protocols. Other improvements for the Z85230/Z80230 are SDLC link layer improve- 
ments, multiprotocol support, easy modem interface, and deeper FIFOs that reduce system 
supervision and improve SCC system throughout. 








285233 CMOS EMSCC™ Enhanced Mono Serial Communication Controllers 

The Z85233 Enhanced Mono Serial Communication Controller is a software compatible CMOS 
member of the SCC family introduced by Zilog in 1981. The 285233 EMSCC is a single channel 
version (Channel A) of Zilog's 285230 ESCC. Based on Zilog's unique Superintegration™ 
Technology, the EMSCC is compatible with designs using Zilog SCC and ESCC™ to receive 
and transmit data. 


Z85C80 CMOS SCSCI Serial Computer System Interface Controller 

The Serial Communication and Small Computer Interface (SCSCI) combines Zilog's 10 MHz 
SCC with a3 Mbps SCSI. Eliminating bus interface while reducing board area and complexity, 
itis a popular choice for disk drives, multimedia peripherals, and any computer system having 
a SCSI interface defined by the IEEE X3.131-1986 standard. 


Z16C35 CMOS ISCC Integrated Serial Communication Controller 

The Z16C35 Integrated Serial Communication Controller (ISCC™) is a CMOS Superintegrated 
device with a flexible Bus Interface Unit (BIU) connecting a built-in Direct Memory Access 
(DMA) cell to the CMOS Serial Communication Controller (SCC) cell. The results include a 
higher average data throughput rate, high-speed, elimination of the need for a discrete SCC 
and DMA controller in a design, and significant overall space and cost savings. 
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FEATURES 


m 28530 Optimized for Non-Multiplexed Bus 
Microprocessors. 


m 28030 Optimized for Multiplexed Bus Microprocessors. 


m Two Independent, 0 to 2 Mbit/Second, Full-Duplex 
Channels, each with a Separate Crystal Oscillator, 
Baud Rate Generator, and Digital Phase-Locked Loop 
for Clock Recovery. 


m Multi-Protocol Operation Under Program Control; 
Programmable for NRZ, NRZI, or FM Data Encoding. 


m Asynchronous Mode with Five to Eight Bits, and One, 
One-and-One-Half, or Two Stop Bits per Character; 
Programmable Clock Factor; Break Detection and 
Generation; Parity, Overrun, and Framing Error 
Detection. 


GENERAL DESCRIPTION 


The SCC Serial Communications Controller is a dual- 
channel, multi-protocol datacommunications peripheral 
designed for use with conventional non-multiplexed buses 
and the Zilog Z-BUS®. The SCC functions as a serial-to- 
parallel, parallel-to-serial converter/controller. The SCC 
can be software configured to satisfy a wide variety of 
serial communications applications. The device contains 
a variety of new, sophisticated, internal functions includ- 
ing on-chip baud rate generators, digital phase-locked 
loops, and crystal oscillators that dramatically reduce the 
need for external logic. 


The SCC handles asynchronous formats, synchronous 
byte-oriented protocols such as IBM® bisync, and syn- 
chronous bit-oriented protocols such as HDLC and IBM® 
SDLC. This versatile device supports virtually any serial 
data transfer application (cassette, diskette, tape drives, 
etc.). 


PRODUCT SPECIFICATION 


28030/Z8530 


Z-BuS SCC SERIAL 
COMMUNICATION CONTROLLER 


m Synchronous Mode with Internal or External Character 
Synchronization on One or Two Synchronous 
Characters and CRC Generation, and Checking with 
CRC-16 or CRC-CCITT Preset to Either 1s or Os. 


m SDLC/HDLC Mode with Comprehensive Frame-Level 
Control, Automatic Zero Insertion and Deletion, |-Field 
Residue Handling, Abort Generation and Detection, 
CRC Generation and Checking, and SDLC Loop Mode 
Operation. 


m™ Local Loop-Back and Auto Echo Modes. 
m Supports T1 Digital Trunk. 


™ Speeds 4, 6, and 8 MHz. 


The device can generate and check CRC codes in any 
Synchronous mode and can be programmed to check 
data integrity in various modes. The SCC also has facilities 
for modem controls in both channels. In applications 
where these controls are not needed, the modem controls 
can be used for general-purpose I/O. 


The daisy-chain interrupt hierarchy is also supported—as 
is standard for Zilog peripheral components. 


Notes: 
All Signals with a preceding front slash, '/", are active Low, é.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vop 
Ground GND Vin 
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Figure 1b. Z8030 Pin Functions 
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Z-BUS® SCC 

DiL}1 40 |_| DO 
D3 |_}2 39 |_| D2 
D5{_J3 38 |_| D4 
D7 144 37 |_| D6 
ANT {_} 5 36 |_| /RD 
lEO |_} 6 35 |_| WR 
lEl LJ} 7 341 J A/B 
IINTACK |_] 8 33 |_| /CE 
+5V 119 32 |_| D//C 
NI/REQA |_]} 10 31 |_} GND 

ISYNCA [_} 11 30 |_| W/REQB 





IRTxCA |_} 12 29 |_| /SYNCB 
RxDA [_] 13 28 |_| /RTxCB 
TRxCA |_} 14 27 |_| RxDB 
TxDA [|_]} 15 26 |_| /TRxCB 
/DTR/REQA |_] 16 25 |_| TxDB 
IRTSA |_} 17 24 |_| /DTR/REQB 
ICTSA |_} 18 23 |_| /RTSB 
IDCDA {_} 19 22 |_| /CTSB 


PCLK [_} 20 21 |_| /DCDB 





Figure 2b. Z8030 40-Pin DIP Pin Assignments 
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Figure 2d. Z8030 44-Pin PLCC Pin Assignments 
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PIN DESCRIPTION 


The following section describes the pin functions common 
to the Z8530 and the Z8030. Figures 1 and 2 detail the 
respective pin functions and pin assignments. 


ICTSA,/CTSB Clear-To-Send (inputs, active Low). lfthese 
pins are programmed as Auto Enables, a Low on the inputs 
enables the respective transmitters. If not programmed as 
Auto Enables, they may be used as general-purpose 
inputs. Both inputs are Schmitt-trigger buffered to accom- 
modate slow rise-time inputs. The SCC detects pulses on 
these inputs and can interrupt the CPU on both logic level 
transitions. 


/DCDA,/DCDB Data Carrier Detect(inputs/outputs, active 
Low). These pins function as receiver enables if they are 
programmed for Auto Enables; otherwise they may be 
used as general-purpose input pins. Both pins are Schmitt- 
trigger buffered to accommodate slow rise-time signals. 
The SCC detects pulses on these pins and can interrupt 
the CPU on both logic level transitions. 


/DTR//REQA, /DTR//REQB Data Terminal Ready/Request 
(outputs, active Low). These outputs follow the state pro- 
grammed into the DTR bit. They can also be used as 
general-purpose outputs or as Request lines for a DMA 
controller, 


IEI /nterrupt Enable In (input, active High). IE] is used with 
[EO to form an interrupt daisy-chain when there is more 
than one interrupt driven device. A High IEI indicates that 
no other higher priority device has an interrupt under 
service or is requesting an interrupt. 


IEO interrupt Enable Out (output, active High). IEO is High 
only if IEI is High and the CPU is not servicing an SCC 
interrupt or the SCC is not requesting an interrupt (Interrupt 
Acknowledge cycle only). EO is connected to the next 
lower priority device’s IEI input, and thus inhibits interrupts 
from lower priority devices. 


ANT Interrupt Request (output, open-drain, active Low). 
This signal is activated when the SCC requests an inter- 
rupt. 


AINTACK Interrupt Acknowledge (input, active Low). This 
signal indicates an active Interrupt Acknowledge cycle. 
During this cycle, the SCC interrupt daisy-chain settles. 
When /RD or /DS becomes active, the SCC places an 
interrupt vector on the data bus (if IEI is High). /INTACK is 
latched by the rising edge of PCLK. 


PCLK Clock (input). This is the master SCC clock used to 
synchronize internal signals. PCLK is a TTL level signal. 
PCLK is not required to have any phase relationship with 
the master system clock. 


RxDA, RxDB Receive Data (inputs, active High). These 
input signals receive serial data at standard TTL levels. 


IRTXCA, /RTxCB Receive/Transmit Clocks (inputs, active 
Low). These pins can be programmed in several different 
modes of operation. In each channel, /RTxC may supply 
the receive clock, the transmit clock, the clock for the baud 
rate generator, or the clock for the digital phase-locked 
loop. These pins can also be programmed for use with the 
respective SYNC pins as a crystal oscillator. The receive 
clock may be 1-, 16-, 32-, or 64-times the data rate in 
Asynchronous modes. 


IRTSA, /RTSB Request To Send (outputs, active Low). 
When the Request To Send (RTS) bit in Write Register 5 is 
set (Figure 11), the /RTS signal goes Low. When the RTS 
bit is reset in the Asynchronous mode and Auto Enable is 
on, the signal goes High after the transmitter is empty. In 
Synchronous mode or in Asynchronous mode with Auto 
Enable off, the RTS pin strictly follows the state of the RTS 
bit. Both pins can be used as general-purpose outputs. 


ISYNCA, /SYNCB Synchronization (inputs or outputs, 
active Low). These pins can act either as inputs, outputs, 
or part of the crystal oscillator circuit. In the Asynchronous 
Receive mode (crystal oscillator option not selected), 
these pins are inputs similar to /CTS and /DCD. In this 
mode, transitions on these lines affect the state of the 
Synchronous/Hunt status bits in Read Register 0 (Figure 
10) but have no other function. 


In External Synchronization mode with the crystal oscillator 
not selected, these lines also act as inputs. In this mode, 
/SYNC must be driven Low to receive clock cycles after the 
last bit in the synchronous character is received. Charac- 
ter assembly begins on the rising edge of the receive clock 
immediately preceding the activation of | 
ISYNC. 


In the Internal Synchronization mode (monosync and 
bisync) with the crystal oscillator not selected, these pins 
act as outputs and are active only during the part of the 
receive clock cycle in which synchronous characters are 
recognized. The synchronous condition is not latched, so 
these outputs are active each time a synchronization 
pattern is recognized (regardless of character bound- 
aries). In SDLC mode, these pins act as outputs and are 
valid on receipt of a flag. 


TxDA, TXDB Transmit Data (outputs, active High). These 
output signals transmit serial data at standard TTL levels. 
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PIN DESCRIPTION (Continued) 


/TRxCA, /TRxCB Transmit/Receive Clocks (inputs or out- 
puts, active Low). These pins can be programmed in 
several different modes of operation. TRxC may supply the 
receive clock or the transmit clock in the input mode or 
supply the output of the digital phase-locked loop, the 
crystal oscillator, the baud rate generator, or the transmit 
clock in the output mode. 


IWITREQA, /W//REQB Wait/Request (outputs, open-drain 
when programmed for a Wait function, driven High or Low 
when programmed for a Request function). These dual- 
purpose, outputs may be programmed as Request lines 
for a DMA controller or as Wait lines to synchronize the 
CPU to the SCC data rate. The reset state is Wait. 


28530 


A/I/B Channel A/Channel B Select (input). This signal 
selects the channel in which the read or write operation 
occurs. 


ICE Chip Enable(input, active Low). This signal selects the 
SCC for a read or write operation. 


D7-D0 Data Bus (bi-directional, tri-state). These lines carry 
data and commands to and from the SCC. 


D//C Data/Control Select (input). This signal defines the 
type of information transferred to or from the SCC. A High 
means data is transferred; a Low indicates a command. 


/RD Read (input, active Low). This signal indicates a read 
operation, and when the SCC is selected, enables the 
SCC’s bus drivers. During the Interrupt Acknowledge 


cycle, this signal gates the interrupt vector onto the bus if 
the SCC is the highest priority device requesting an inter- 
rupt. 


IWR Write (input, active Low). When the SCC is selected, 
this signal indicates a write operation. The coincidence of 
/RD and /WR is interpreted as a reset. 


Z8030 


AD7-AD0 Adcaress/Data Bus (bi-directional, active High, 
tri-state). These multiplexed lines carry register addresses 
to the SCC, as well as data or control information. 


/AS Address Strobe (input, active Low). Addresses on 
AD7-AD0O are latched by the rising edge of this signal. 


ICSO Chip Select O (input, active Low). This signal is 
latched concurrently with the addresses on AD7-ADO and 
must be active for the intended bus transaction to occur. 


CS1 Chip Select 1 (input, active High). This second select 
signal must also be active before the intended bus trans- 
action can occur. CS1 must remain active throughout the 
transaction. 


/DS Data Strobe (input, active Low). This signal provides 
timing for the transfer of data into and out of the SCC. If 
/AS and /DS coincide, this is interpreted as a reset. 


R//W Read rite (input). This signal specifies whether the 
operation to be performed is a read or a write. 





FUNCTIONAL DESCRIPTION 


The functional capabilities of the SCC can be described 
from two different points of view: as a datacommunications 
device, it transmits and receives data in a wide variety of 
datacommunications protocols; as a microprocessor pe- 
ripheral, the SCC offers valuable features such as vec- 
tored interrupts, polling, and simple handshake capability. 


Datacommunications Capabilities. The SCC provides 
two independent full-duplex channels, programmable for 
use in any common asynchronous or synchronous data- 
communication protocol. The following description and 
Figure 3 briefly detail these protocols. 
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Asynchronous Modes. Transmission and reception can 
be accomplished independently on each channel with five 
to eight bits per character, plus optional even or odd parity. 
The transmitters can supply one, one-and-a-half, or two 
stop bits per character and can provide a break output at 
any time. The receiver break-detection logic interrupts the 
CPU, both at the start and at the end of a received break. 
Reception is protected from spikes by a transient spike- 
rejection mechanism that checks the signal one-half a bit 
time after a Low level is detected on the receive data input 
(RxDA or RxDB in Figure 1). If the Low does not persist (as 
in the case of a transient), the character assembly process 
does not start. 
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Figure 3. Some SCC Protocols 


Framing errors and overrun errors are detected and buff- 
ered together with the partial character on which they 
occur. Vectored interrupts allow fast servicing, or error 
conditions using dedicated routines. Furthermore, a built- 
in checking process avoids the interpretation of a framing 
error as a new Start bit: a framing error results in the 
addition of one-half a bit time to the point at which the 
search for the next start bit begins. 


The SCC does not require symmetric transmit and receive 
clock signals—a feature allowing use of the wide variety of 
clock sources. The transmitter and receiver can handle 
data at a rate of 1, 1/16, 1/32, or 1/64 of the clock rate 
supplied to the receive and transmit clock inputs. In 
asynchronous modes, the SYNC pin may be programmed 
as an input used for functions such as monitoring a ring 
indicator. 


Synchronous Modes. The SCC supports both byte-ori- 
ented and bit-oriented synchronous communication. Syn- 
chronous byte-oriented protocols can be handled in sev- 
eral modes, allowing character synchronization with a 6- 
bit or 8-bit synchronous character (monosync), any 12-bit 
synchronization pattern (bisync), or with an external syn- 
chronous signal. Leading synchronous characters can be 
removed without interrupting the CPU. 


Five- or 7-bit synchronous characters are detected with 8- 
or 16-bit patterns in the SCC by overlapping the larger 
pattern across multiple incoming synchronous characters 
as shown in Figure 4. 


CRC checking for synchronous byte-oriented modes is 
delayed by one character time so that the CPU may 
disable CRC checking on specific characters. This per- 
mits the implementation of protocols such as IBM bisync. 


Both CRC-16 (X16 + XI5 + X2 + 1) and CCITT (X16 + X12 
+ X5 + 1) error checking polynomials are supported. Either 
polynomial may be selected in all Synchronous modes. 
Users may preset the CRC generator and checker to all 1s 
or all Os. The SCC also provides a feature that automati- 
cally transmits CRC data when no other data is available 
for transmission. This allows for high-speed transmissions 
under DMA control, with no need for CPU intervention at 
the end of a message. When there is no data or CRC to 
send in synchronous modes, the transmitter inserts 6-, 8- 
or 16-bit synchronous characters, regardless of the pro- 
grammed character length. 
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FUNCTIONAL DESCRIPTION 
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Figure 4. Detecting 5- or 7-Bit Synchronous Characters 


The SCC supports synchronous bit-oriented protocols, 
such as SDLC and HDLC, by performing automatic flag 
sending, zero insertion, and CRC generation. A special 
command can be used to abort a frame in transmission. At 
the end of amessage, the SCC automatically transmits the 
CRC and trailing flag when the transmitter underruns. The 
transmitter may also be programmed to send an idle line 
consisting of continuous flag characters or a steady mark- 
ing condition. 


If a transmit underrun occurs in the middle of a message, 
an external/status interrupt warns the CPU of this status 
change so that an abort may be issued. The SCC may also 
be programmed to send an abort itself in case of an 
underrun, relieving the CPU of this task. One to eight bits 
per character can be sent, allowing reception of a mes- 
sage with no prior information about the character struc- 
ture in the information field of a frame. 


The receiver automatically acquires synchronization on 
the leading flag of a frame in SDLC or HDLC and provides 
a synchronization signal on the /SYNC pin (an interruptcan 
also be programmed). The receiver can be programmed 
to search for frames addressed by a single byte (or four 
bits within a byte) of a user-selected address or to a global 
broadcast address. In this mode, frames not matching 
either the user-selected or broadcast address are ig- 
nored. The number of address bytes can be extended 
under software control. For receiving data, an interrupt on 
the first received character, or an interrupt on every char- 
acter, or on special condition only (end-of-frame) can be 
selected. The receiver automatically deletes all Os inserted 
by the transmitter during character assembly. CRC is also 
calculated and is automatically checked to validate frame 
transmission. At the end of transmission, the status of a 
received frame is available in the status registers. In SDLC 
mode, the SCC must be programmed to use the SDLC 
CRC polynomial, but the generator and checker may be 
preset to all 1s or all Os. The CRC is inverted before 
transmission and the receiver checks against the bit pat- 
tern 0001110100001111. 


NRZ, NRZI or FM coding may be used in an 1x mode. The 
parity options available in asynchronous modes are avail- 
able in synchronous modes. 


The SCC can be conveniently used under DMA control to 
provide high-speed reception or transmission. In recep- 
tion, for example, the SCC can interrupt the CPU when the 
first character of a message is received. The CPU then 
enables the DMA to transfer the message to memory. The 
SCC then issues an end-of-frame interrupt and the CPU 
can check the status of the received message. Thus, the 
CPU is freed for other service while the message is being 
received. The CPU may also enable the DMA first and have 
the SCC interrupt only on end-of-frame. This procedure 
allows all data to be transferred through the DMA. 


SDLC Loop Mode. The SCC supports SDLC Loop mode 
in addition to normal SDLC. In an SDLC Loop, there is a 
primary controller station that manages the message traf- 
fic flow on the loop, and any number of secondary stations. 
In SDLC Loop mode, the SCC performs the functions of a 
secondary station while an SCC operating in regular SDLC 
mode can act as a controller (Figure 5). 


Asecondary station in an SDLC Loop is always listening to 
the messages being sent around the loop, and infact must 
pass these messages to the rest of the loop by retrans- 
mitting them with a one-bit time delay. The secondary 
station can place its own message on the loop only at 
specific times. The controller signals that secondary sta- 
tions may transmit messages by sending a special charac- 
ter, called an EOP (End-Of-Poll), around the loop. The EOP 
character is the bit pattern 11111110. Because of zero 
insertion during messages, this bit pattern is unique and 
easily recognized. 





Controller 


Vi 


Secondary #4 





Secondary #2 Secondary #3 


QF 


Figure 5. An SDLC Loop 


When a secondary station has a message to transmit and 
recognizes an EOP on the line, it changes the last binary 
1 of the EOP to aO before transmission. This has the effect 
of turning the EOP into a flag sequence. The secondary 
station now places its message on the loop and terminates 
the message with an EOP. Any secondary stations further 
down the loop with messages to transmit can append 
messages to the first secondary station message by the 
same process. Any secondary stations without messages, 
to send merely echo the incoming messages, and are 
prohibited from placing messages on the loop (except 
upon recognizing an EOP). 


SDLC Loop mode is a programmable option in the SCC. 
NRZ, NRZI, and FM coding may all be used in SDLC Loop 
mode. 


Baud Rate Generator. Each channel in the SCC contains 
a programmable baud rate generator. Each generator 
consists of two 8-bit time-constant registers that form a 16- 
bit time-constant, a 16-bit down-counter, and a flip-flop on 
the output producing a square wave. On start-up, the flip- 
flop on the output is set in a High state, the value in the time 
constant register is loaded into the counter, and the 
counter starts counting down. The output of the baud rate 
generator toggles upon reaching 0, the value in the time- 
constant register is loaded into the counter, and the 
process is repeated. The time-constant may be changed 
at any time, but the new value does not take effect until the 
next load of the counter. 
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The output of the baud rate generator may be used as 
either the transmit clock, the receive clock, or both. It can 
also drive the digital phase-locked loop (see next section). 


lf the receive clock or transmit clock is not programmed to 
come from the TRxC pin, the output of the baud rate 
generator may be echoed out through the TRxC pin. 


The following formula relates the time constant to the baud 
rate where PCLK or RTxC is the baud rate generator input 
frequency in Hz. The clock mode is 1, 16, 32, or 64 as 
selected in Write Register 4, bits D6 and D7. Synchronous 
operation modes should select 1 and asynchronous should 
select 16, 32, or 64. 


Time Constant= PCLK or RIxC Frequency -2 
2 (Baud Rate) (Clock Mode) 


Digital Phase-Locked Loop. The SCC contains a Digital 
Phase-Locked-Loop (DPLL) to recover clock information 
from a data stream with NRZI or FM encoding. The DPLL 
is driven by a clock that is nominally 32 (NRZI) or 16 (FM) 
times the data rate. The DPLL uses this clock, along with 
the data stream, to construct a clock for the data. This 
clock may then be used as the SCC receive clock, the 
transmit clock, or both. 


For NRZI encoding, the DPLL counts the 32x clock to 
create nominal bit times. As the 32x clock is counted, the 
DPLL is searching the incoming data stream for edges 
(either 1 to 0 or 0 to 1). Whenever an edge is detected, the 
DPLL makes a count adjustment (during the next counting 
cycle), producing a terminal count closer to the center of 
the bit cell. 


For FM encoding, the DPLL still counts from 0 to 31, but 
with acycle corresponding to two bittimes. When the DPLL 
is locked, the clock edges in the data stream should occur 
between counts 15 and 16, and between counts 31 and 0. 
The DPLL looks for edges only during a time centered on 
the 15 to 16 counting transition. 


The 32x clock for the DPLL can be programmed to come 
from either the /RTxC input or the output of the baud rate 
generator. The DPLL output may be programmed to be 
echoed out of the SCC through the /TRxC pin (if this pin is 
not being used as an input). 
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FUNCTIONAL DESCRIPTION (Continued) 


DATA 1 1 0 


0 1 0 


NRZ1 \ / \ 
FMt \ / \ / \ / \ 
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Figure 6. Data Encoding Methods 


Data Encoding. Tne SCC may be programmed to encode 
and decode the serial data in four different ways (Figure 6). 
In NRZ encoding, a 1 is represented by a High level and a 
O is represented by a Low level. In NRZI encoding, a 1 is 
represented by no change in level and a O is represented 
by a change in level. In FM1 (more properly, bi-phase 
mark), a transition occurs at the beginning of every bit cell. 
A 1is represented by an additional transition at the center 
of the bit cell, and a O is represented by no additional 
transition at the center of the bit cell. In FMO (bi-phase 
space), a transition occurs at the beginning of every bit 
cell. AO is represented by an additional transition at the 
center of the bit cell, and a 1 is represented by no 
additional transition at the center of the bit cell. In addition 
to these four methods, the SCC can be used to decode 
Manchester (bi-phase level) data by using the DPLL in the 
FM mode, and programming the receiver for NRZ data. 
Manchester encoding always produces a transition at the 
center of the bit cell. If the transition is O to 1, the bit is a0. 
If the transition is 1 to 0, the bit is a 1. 


Auto Echo and Local Loopback. The SCC is capable of 
automatically echoing everything it receives. This feature 
is useful mainly in asynchronous modes, but works in 
synchronous and SDLC modes as well. In Auto Echo 


mode, TxD is RxD. Auto Echo mode can be used with NRZ! 
or FM encoding with no additional delay, because the data 
stream is not decoded before retransmission. In Auto Echo 
mode, the CTS input is ignored as a transmitter enable 
(although transitions on this input can still cause interrupts 
if programmed to do so). In this mode, the transmitter is 
actually bypassed and the programmer is responsible for 
disabling transmitter interrupts and /WAIT//REQUEST on 
transmit. 


The SCC is also capable of local loopback. In this mode, 
TxD is RxD, just as in Auto Echo mode. However, in Local 
Loopback mode, the internal transmit data is tied to the 
internal receive data and RxD is ignored (except to be 
echoed out through TxD). The /CTS and /DCD inputs are 
also ignored as transmit and receive enables. However, 
transitions on these inputs can still cause interrupts. Local 
Loopback works in asynchronous, synchronous and SDLC 
modes with NRZ, NRZI, or FM coding of the data stream. 


VO Interface Capabilities. The SCC offers the choice of 
Polling, Interrupt (vectored or non-vectored), and Block 
Transfer modes to transfer data, status, and control infor- 
mation to and from the CPU. The Block Transfer mode can 
be implemented under CPU or DMA Control. 
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Figure 7. Interrupt Schedule 


Polling. All interrupts are disabled. Three status registers 
in the SCC are automatically updated whenever any func- 
tion is performed. For example, end-of-frame in SDLC 
mode sets a bit in one of these status registers. The idea 
behind polling is for the CPU to periodically read a status 
register, until the register contents indicate the need for 
data to be transferred. Only one register needs to be read; 
depending on its contents, the CPU either writes data, 
reads data, or continues. Two bits in the register indicate 
the need for data transfer. An alternative is a poll of the 
Interrupt Pending register to determine the source of an 
interrupt. The status for both channels resides in one 
register. 


Interrupts. When an SCC responds to an Interrupt Ac- 
knowledge signal (/INTACK) from the CPU, an interrupt 
vector may be placed on the data bus. This vector is written 
inWR2, and may be read in RR2A or RR2B (Figures 10 and 
11). 


To speed interrupt response time, the SCC can modify 
three bits in this vector to indicate status. If the vector is 
read in Channel A, status is never included; if it is read in 
Channel B, status is always included. 


Each of the six sources of interrupts in the SCC (Transmit, 
Receive, and External/Status interrupts in both channels) 
has three bits associated with the interrupt source: Inter- 
rupt Pending (IP), Interrupt Under Service (IUS), and 
Interrupt Enable (IE). Operation of the IE bit is straightfor- 


ward. Ifthe IE bitis set for a given interrupt source, then that 
source can request interrupts. The exception is when the 
MIE (Master Interrupt Enable) bit in WR9 is reset and no 
interrupts may be requested. The IE bits are write only. 


The other two bits are related to the interrupt priority chain 
(Figure 7). As a microprocessor peripheral, the SCC may 
request an interrupt only when no higher priority device is 
requesting one, e.g., when IEI is High. If the device in 
question requests an interrupt, it pulls down /INT. The CPU 
then responds with /INTACK, and the interrupting device 
places the vector on the data bus. 


Inthe SCC, the IP bit signals a need for interrupt servicing. 
When an IP bit is 1 and the IEI input is High, the /INT output 
is pulled Low, requesting an interrupt. In the SCC, if the IE 
bit is not set by enabling interrupts, then the IP for that 
source can never be set. The IP bits are readable in RR3A. 


The !US bits signal that an interrupt request is being 
serviced. If an IUS is set, all interrupt sources of lower 
priority in the SCC and external to the SCC are prevented 
from requesting interrupts. The internal interrupt sources 
are inhibited by the state of the internal daisy-chain, while 
lower priority devices are inhibited by the IEO output of the 
SCC being pulled Low, and propagated to subsequent 
peripherals. An lUS bit is set during an Interrupt Acknowl- 
edge cycle if there are no higher priority devices request- 
ing interrupts. 
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FUNCTIONAL DESCRIPTION (Continued) 


There are three types of interrupts: Transmit, Receive, and 
External/Status. Each interrupt type is enabled under pro- 
gram control, with Channel A having higher priority than 
Channel B, and with Receiver, Transmit, and External/ 
Status interrupts prioritized in that order within each chan- 
nel. When the Transmit interrupt is enabled, the CPU is 
interrupted when the transmit buffer becomes empty. (This 
implies that the transmitter must have had a data character 
written into it so that itcan become empty.) When enabled, 
the receiver can interrupt the CPU in one of three ways: 


m Interrupt on First Receive Character or 
Special Receive Condition 

@ = Interrupt on All Receive Characters or 
Special Receive Condition 

m@ Interrupt on Special Receive Condition Only 


Interrupt on First Character or Special Condition and 
Interrupt on Special Condition Only are typically used with 
the Block Transfer mode. A Special Receive Condition is 
one of the following: receiver overrun, framing error in 
Asynchronous mode, end-of-frame in SDLC mode, and 
optionally, a parity error. The Special Receive Condition 
interrupt is different from an ordinary receive character 
available interrupt, only in the status placed in the vector 
during the Interrupt Acknowledge cycle. In Interrupt on 
First Receive Character, an interrupt can occur from Spe- 
cial Receive Conditions any time after the first receive 
character interrupt. 


The main function of the External/Status interrupt is to 
monitor the signal transitions of the /CTS, /DCD, and 
ISYNC pins; however, an External/Status interrupt is also 
caused by a Transmit Underrun condition, or a zero count 
in the baud rate generator, or by the detection of a Break 
(Asynchronous mode), Abort (SDLC mode) or EOP (SDLC 
Loop mode) sequence in the data stream. The interrupt 
caused by the Abort or EOP has a special feature allowing 
the SCC to interrupt when the Abort or EOP sequence is 
detected or terminated. This feature facilitates the proper 
termination of the current message, correct initialization of 
the next message, and the accurate timing of the Abort 
condition in external logic in SDLC mode. In SDLC Loop 
mode, this feature allows secondary stations to recognize 
the wishes of the primary station to regain control of the 
loop during a poll sequence. 


CPU/DMA Block Transfer. The SCC provides a Block 
Transfer mode to accommodate CPU block transfer func- 
tions and DMA controllers. The Block Transfer mode uses 
the WAIT//REQUEST output in conjunction with the Wait/ 
Request bits in WR1. The /WAIT//REQUEST output can be 
defined under software control as a WAIT line, in the CPU 
Block Transfer mode or as a /REQUEST line in the DMA 
Block Transfer mode. 


Toa DMA controller, the SCC /REQUEST output indicates 
that the SCC is ready to transfer data to or from memory. 
To the CPU, the WAIT line indicates that the SCC is not 
ready to transfer data, thereby requesting that the CPU 
extend the I/O cycle. The /DTR// REQUEST line allows full- 
duplex operation under DMA control. 





ARCHITECTURE 


The SCC internal structure includes two full-duplex chan- 
nels, two baud rate generators, internal control and inter- 
rupt logic, and a bus interface to a non-multiplexed bus. 
Associated with each channel are a number of read and 
write registers for mode control and status information, as 
well as logic necessary to interface to modems or other 
external devices (Figure 8). 


The logic for both channels provides formats, synchroni- 
zation, and validation for data transferred to and from the 
channel interface. The modem control inputs are moni- 
tored by the control logic under program control. All of the 
modem control signals are general-purpose in nature and 
can optionally be used for functions other than modem 
control. 


The register set for each channel includes ten control 
(write) registers, two sync character (write) registers, and 
four status (read) registers. In addition, each baud rate 


generator has two (read/write) registers for holding the 
time-constant that determines the baud rate. Finally, asso- 
ciated with the interrupt logic is a write register for the 
interrupt vector accessible through either channel, a write 
only Master Interrupt Control register and three read reg- 
isters: one containing the vector with status information 
(Channel B only), one containing the vector without status 
(Channel Aonly), and one containing the Interrupt Pending 
bits (Channel A only). The registers for each channel are 
designated as follows: 


WRO-WR15 — Write Registers 0 through 15 
RRO-RR3, RR10, RR12, RR13, RR15 — Read 
Registers 0 through 3, 10, 12, 13, 15 


Table 1 lists the functions assigned to each read or write 
register. The SCC contains only one WR2 and WR9, but 
they can be accessed by either channel. All other registers 
are paired (one for each channel). 
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Figure 8. Block Diagram of SCC Architecture 


Data Path. The transmit and receive data path illustrated 
in Figure 9 is identical for both channels. The receiver has 
three 8-bit buffer registers in a FIFO arrangement, in 
addition to the 8-bit receive shift register. This scheme 
creates additional time for the CPU to service an interrupt 
at the beginning of a block of high-speed data. Incoming 
data is routed through one of several paths (data or CRC), 
depending on the selected mode (the character length in 
Asynchronous modes also determines the data path). 


The transmitter has an 8-bit Transmit Data buffer register 
loaded from the internal data bus, and a 20-bit Transmit 
Shift register that can be loaded either from the synchro- 
nous character registers or from the Transmit Data regis- 
ter. Depending on the operational mode, outgoing data is 
routed through one of four main paths before it is transmit- 
ted from the Transmit Data output (TxD). 
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Table 1. Read and Write Register Functions 
Read Register Functions Write Register Functions 
RRO Transmit/Receive Buffer Status and External Status WRO CRC Initialize, Initialization Command for the 
RR1 Special Receive Condition Status Various Modes, Register Pointers 
RR2 Modified Interrupt Vector (Channel B Only) WR1 Transmit/Receive, Interrupt and Data Transfer 
Unmodified Interrupt Vector (Channel A Only) Mode Definition 
RR3 Interrupt Pending Bits (Channel A Only) WR2 Interrupt Vector (Accessed Through Either Channel) 
RR8 Receive Buffer WR3 Receive Parameters and Control 
RR10 Miscellaneous Status WR4 Transmit/Receive Miscellaneous Parameters 
RR12 Lower Byte of Baud Rate Generator Time-Constant and Modes 
RR13 Upper Byte of Baud Rate Generator Time-Constant WR5 Transmit Parameters and Control 
RR15 External/Status Interrupt Information WR6 Sync Characters or SDLC Address 
WR7 Sync Character or SDLC Flag 
WR8 Transmit Buffer 
WR9 Master Interrupt Control and Reset (Accessed 
Through Either Channel) 
WR10 Miscellaneous, Transmitter/Receiver Control Bit 
WR11 Clock Mode Control 
WR12 Lower Byte of Baud Rate Generator Time Constant 
WR13 Upper Byte of Baud Rate Generator Time 
WR14 Miscellaneous Control Bits 
WR15 External/Status Interrupt Control 
PROGRAMMING 
The SCC contains write registers in each channel thatare 28030 


programmed by the system separately to configure the 
functional personality of the channels. 


28530 


In the SCC, register addressing is direct for the data 
registers only, which are selected by a High on the D/C pin. 
In all other cases (with the exception of WRO and RRO), 
programming the write registers requires two write opera- 
tions and reading the read registers requires both a write 
and aread operation. The first write is to WRO and contains 
three bits that point to the selected register. The second 
write is the actual control word for the selected register, 
and if the second operation is read, the selected read 
register is accessed. All of the registers in the SCC, 
including the data registers, may be accessed in this 
fashion. The pointer bits are automatically cleared after the 
read or write operation so that WRO (or RRO) is addressed 
again. 


All SCC registers are directly addressable. How the SCC 
decodes the address placed on the address/data bus at 
the beginning of a Read or Write cycle is controlled by a 
command issued in WROB. In the Shift Right mode the 
channel select A/B is taken from ADO and the state of ADS 
is ignored. In the Shift Left mode the channel select A/B is 
taken from ADS and the state of ADO is ignored. AD7 and 
AD6 are always ignored as address bits and the register 
address itself occupies AD4-AD1. 
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The system program first issues a series of commands to 
initialize the basic mode of operation. This is followed by 
other commands to qualify conditions within the selected 
mode. For example, the Asynchronous mode, character 
length, clock rate, number of stop bits, even or odd parity 
might be set first. Then the interrupt mode would be set, 
and finally, receiver or transmitter enable. 
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PROGRAMMING 


Read Registers. The SCC contains eight read registers 
(nine, counting the receive buffer (RR8) in each channel). 
Four of these may be read to obtain status information 
(RRO, RR1, RR10, and RR15). Two registers (RR12 and 
RR13) may be read to learn the baud rate generator time- 
constant. RR2 contains either the unmodified interrupt 
vector (Channel A), or the vector modified by status 
information (Channel B). RR3 contains the Interrupt Pend- 


Read Register 0 


D7|D6|D5|D4]D3}D2|D1}D0 
| L. Rx Character Available 
Zero Count 
Tx Buffer Empty 
DCD 
SYNC/Hunt 
CTs 
Tx Underrun/EOM 
Break/Abort 


= 





Read Register 1 
D7}D6|D5/D4]D3/D2|D1/D9 


All Sent 

Residue Code 2 
Residue Code 1 
Residue Code 0 
Parity Error 

Rx Overrun Error 
CRC/Framing Error 
End of Frame (SDLC) 


ir 


Ig 
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ing (IP) bits (Channel A). Figure 10 shows the formats for 
each read register. 


The status bits of RRO and RR1 are carefully grouped to 
simplify status monitoring; e.g., when the interrupt vector 
indicates a Special Receive Condition interrupt, all the 
appropriate error bits can be read from a single register 
(RR1). 


Read Register 2 


D7|D6/D5|D4)D3}D2|D1|D0 


Interrupt Vector* 


*Modified in B Channel 


Read Register 3 
D7|D6|D5|D4[D3]D2/D1|D0 


Channel B Ext/Stat IP* 
Channel B Tx IP* 
Channel B Rx IP* 
Channel A Ext/Stat IP* 
Channel ATx |P* 
Channel A Rx IP* 

0 

0 

*Always 0 in B Channel 


Figure 10.1. Read Register Bit Functions 
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Read Register 10 Read Register 13 
D7|D6|D5|D4|D3/D2/D1|Do D7|D6|D5{D4[D3|D2/D1|Do 
E L_ 
| 0 | TC8 
| — On Loop | TC9 
0 TC10 
0 TC11 | Upper Byte of 
Loop Sending : TC12 ¢ Time-Constant 
0 TC13 
Two Clocks Missing TC14 
One Clock Missing TC15 
Read Register 12 Read Register 15 1 
D7}D6|D5|D4|D3|D2|D1|Do D7|D6|D5|D4/D3]D2/D1/Da 
| ——T60 0 
TC1 Zero Count IE 
TC2 0 


TC3 | Lower Byte of DCD IE 


Ii 


To4 ( Time-Constant SYNC/Hunt IE 

TC5 CTSIE 

TC6 Tx Underrun/EOM IE 
TC7 Break/Abort IE 


Figure 10.2. Read Register Bit Functions 
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Write Registers. The SCC contains 13 write registers (14 
counting WR8, the transmit buffer) in each channel. These 
write registers are programmed separately to configure 
the functional “personality” of the channels. In addition, 
there are two registers (WR2 and WR9) shared by the two 


Write Register 0 (28530) 


D7|D6|D5 | 4] D3] D2} 1 |Do 


Register 0 
Register 1 
Register 2 
Register 3 
Register 4 
Register 5 
Register 6 
Register 7 
Register 8 
Register 9 
Register 10 
Register 11 $+ 
Register 12 
Register 13 
Register 14 
Register 15 


— es tA OOOOH HSH SH Bt OTC OO 
—~=-OO—-=4CO—=0C0-=00 — 


Null Code 

Point High 

Reset Ext/Stat Interrupts 

Send Abort (SDLC) 

Enable Int on Next Rx Character 
Reset Tx Int Pending 

Error Reset 

Reset Highest IUS 


aos 2 DDO 
—=-4O0-=00 
30-0-0-0 


Null Code 

Reset Rx CRC Checker 

Reset Tx CRC Generator 
Reset Tx Underrun/EOM Latch 


*With Point High Command 
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Figure 11.1. 
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channels that may be accessed through either of them. 
WR2 contains the interrupt vector for both channels, while 
WR¢ contains the interrupt control bits. Figure 11 shows 
the format of each write register. 


Write Register 0 (28030) 


D7|D6/D5|D4/D3| D2{D1|Do 
Null Code 


0 

1 Null Code 
0 Select Shift Left Mode* 

1 Select Shift Right Mode* 


0 


ae OO —— 


Null Code 

Null Code 

Reset Ext/Status Interrupts 
Send Abort 

Enable Int on Next Rx Character 
Reset Tx Int Pending 

Error Reset 

Reset Highest IUS 


— St SV SKB OOO OO SO 
et OO = =| CO 
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Null Code 

Reset Rx CRC Checker 

Reset Tx CRC Generator 
Reset Tx Underrun/EOM Latch 


Channel Only 


* 
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Write Register 1 


D7|D6/D5|D4/D3/D2|D1|D9 






Ext Int Enable 
Tx Int Enable 
Parity Is Special Condition 









Rx Int Enable 
Rx Int on First Character or Special Condition 

Int on All Rx Character or Special Condition 

Int on First Character or Special Condition 
Wait/DMA Request on Receive//Transmit 
Wait/DMA Request Function 

Wait/DMA Request Enable 


——- OO 
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Write Register Bit Functions 
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Write Register 2 Write Register 4 
D7|D6/D5|D4]D3/D2[D1| D0 D7|D6|D5} D4] D3] D2|D1 [Do 


| on Parity Enable 
Parity Even//Odd 
Q SYNC Modes Enable 
Interrupt Vector 1 1 Stop Bit/Character 
0 1-1/2 Stop Bits/Character 


1 2 Stop Bits/Character 


8 Bit SYNC Character 


0 
0 16 Bit SYNC Character 
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SDLC Mode (01111110 Flag) 
1 External SYNC Mode 
0 0 X1 Clock Mode 
0 1 X16 Clock Mode 
Write Register 3 : aa eet set 
D7|D6|D5|D4|D3/ D2|D1|Do 
| Le Rx Enable 
Address Search Mode (SDLC) [b7[6]D5[b4]D3]D2]D1 [Do] 
Rx CRC Enable D7|D6/D5|D4)D3/D2]D1|Do 
Enter Hunt Mode | 
Auto Enables | Tx CRC Enable 
RTS 
0 0 Rx5 Bits/Character ISDLCICRC-16 
: : i 7 i ala Tx Enable 
x6 its aracter Send Break 
1 1 Rx8 Bits/Character 0 0 1x5 Bits (or less)/Character 
0 1 T x7 Bits/Character 
1 0 1x6 Bits/Character 
1 1. 1x8 Bits/Character 





DTR 


Figure 11.2. Write Register Bit Functions (Continued) 
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PROGRAMMING (Continued) 
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Sync7 
Sync 
Sync7 
Sync3 
Adr7 
Adr7 


Write Register 6 


[b7[bs[s[o4[3[p2[b+ [Do] 


ee 


Sync6 Sync5 Sync4 
Sync0  Sync5 Syne4 
Sync6  Sync5 Sync 
Sync2 Synci SyncO 
Adré AdrS —s Adr4 


Sync3 
Sync3 
i 


Adr3 


Sync2 Synct Syncd 
Sync2 Synct Sync0 
ee sd aed 


adie har Adr0 


Adr6é Adr5 Adr4 x X X X 
Write Carson] 7 
[o7]p6[05|p4]o3[p2]p1]D0 | 


es 


Sync? 
Sync5 


Sync6 Sync5 Sync4 
Sync4 Syne3 Sync2 


Synci5 Synci4 Synci3 Synci2 


Sync11 
0 


Sync10 Sync9  Syncé8 
0 1 1 


Sync3 
Sync 
Sync11 
oe 


sili Synci Syncd 
Syncd X x 

Synci0 Sync9 Sync8 
ne oe me 


Monosyne, 8 Bits 
Monosyne, 6 Bits 
Bisync, 16 Bits 
Bisync, 12 Bits 


DL 
SDLC (Address Range) 


Monosync, 8 Bits 
Monosyne, 6 Bits 
Bisync, 16 Bits 
Sate 12 Bits 
SDLC 


Figure 11.3. Write Register Bit Functions (Continued) 













P Z8030/28530 
A Sitas Z-BUS® SCC 
Write Register 9 Write Register 11 
Dr[ps[ps[o4[os]o2]01]bo b7]be)Ds]p4]os[b2]p1]00 
L_ 
VIS | | 
NV 0 0 /TRxC Out = XTAL Output 
DLC 0 1. /TRxC Out = Transmit Clock 
~ 1 misou=prcSap 
Status High/Status Low a utput 
0 ITRxC O// 
0 0 Transmit Clock =/RTxC Pin 
0 O NoReset 0 1. Transmit Clock =/TRxC Pin 
0 1 Channel Reset B 1 0 Transmit Clock = BR Generator 
1 0 Channel Reset A 1 1 Transmit Clock =DPLL Output 
¥--8. (Rois Hornet nese! 0 0 Receive Clock = /RTxC Pin 
0 1 Receive Clock =/TRxC Pin 
1 0 Receive Clock = BR Generator 
Write Register 10 1 1 Receive Clock antes ~ 
D7|D6}D5|D4| D3} D2|D1| D0 
6 Bits//8-Bit SYNC 
Loop Mode Write Register 12 
Abort//Flag on Underrun D7|D6/D5|D4|D3|D21D1|Do 
Mark//Flag Idle Lt 


Go Active on Poll Tt 


TC2 
TC3 | Lower Byte of 
Tc4 ( Time-Constant 
TC5 
TC6 
TC7 





NRZI 
NRZI 

FM1 (Transition = 1) 

FMO (Transition = 0) 

CRC Preset I//O 


a= OO 
_—_ Oo — © 


Ili 


Figure 11.4. Write Register Bit Functions (Continued) 
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Z 28030/Z8530 
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PROGRAMMING (Continued) 

Write Register 13 Write Register 15 
D7|D6|D5} D4] D3] D2]D1| D0 D7|D6|D5}D4] D3} D2|D1 [Do 
| | L TC8 | | L— 
0 
Le Zero Count IE 
| { Upper Byte of . 0 
TON Time Constant DCD IE 
TC12 SYNC/Hunt IE 
Ly CTSIE 
1 Tx Underrur/EOM IE 
TC15 Break/Abort IE 
Write Register 14 
[o7]b6[D5]4]o3[D2[D1] D9] 
| ee BR Generator Enable 
BR Generator Source 
/DTR/Request Function 
Auto Echo 
Local Loopback 
0 Q O Null Command 
0 Q 1 Enter Search Mode 
0 1 0 Reset Missing Clock 
0 1 1 Disable DPLL 
1 0 O Set Source = BR Generator 
1 0 1 Set Source =/RTxC 
1 1 0 Set FM Mode 
1 1 1 SetNRZI Mode 


Figure 11.5. Write Register Bit Functions (Continued) 
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28530 Timing 


The SCC generates internal control signals from /WR and 
/TFD that are related to PCLK. Since PCLK has no phase 
relationship with WR and RD, the circuitry generating these 
internal control signals must provide time for metastable 
conditions to disappear. This gives rise to a recovery time 
related to PCLK. The recovery time applies only between 
bus transactions involving the SCC. The recovery time 
required for proper operation is specified from the falling 
edge of /WR or /RD in the first transaction involving the 
SCC, to the falling edge of /WR or /RD in the second 


transaction involving the SCC. This time must be at least 4 
PCLK regardless of which register or channel is being 
accessed. 


Read Cycle Timing. Figure 12 illustrates Read cycle 
timing. Addresses on A/B and D/C, and the status on 
/INTACK must remain stable throughout the cycle. If /CE 
fails after /RD falls, or if it rises before /RD rises, the 
effective /RD is shortened. 


= 
/INTACK fe ES 
a 
RDN Of 


DO-D7 


Figure 12. Read Cycle Timing 
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A 2iLdS 
PROGRAMMING (Continued) 


Write Cycle Timing. Figure 13 illustrates Write cycle falls after /WR falls, or if it rises before /WR rises, the 
timing. Addresses on A//B and D//C, and the status on effective (WR is shortened. Data must be valid before the 
/INTACK must remain stable throughout the cycle. If /CE _ falling edge of WR. 


peta 
ANTAGK Aaa: ae 
a, rr Amini 
RD Nf 


Figure 13. Write Cycle Timing 


Interrupt Acknowledge Cycle Timing. Figure 714 illus- falls, the Acknowledge cycle is intended for the SCC. In 
trates Interrupt Acknowledge cycle timing. Between the __ this case, the SCC may be programmed to respond to/RD 
time /INTACK goes Low and the falling edge of /RD, the Low by placing its interrupt vector on D7-DO, it then sets 
internal and external IEI/IEO daisy-chains settle. Ifthereis | the appropriate Interrupt Under Service latch internally. 
an interrupt pending in the SCC and IEI is High when /RD 


/INTACK \ / 
ee fam, —_—_— 
/RD 
<< X datavalid > 
D0-D7 Data Valid 


Figure 14. Interrupt Acknowledge Cycle Timing 
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The SCC generates internal control signals from /AS and 
/DS that are related to PCLK. Since PCLK has no phase 
relationship with /AS and /DS, the circuitry generating 
these internal control signals must provide time for meta- 
stable conditions to disappear. This gives rise to a recov- 
ery time related to PCLK. The recovery time applies only 
between bus transactions involving the SCC. The recovery 
time required for proper operation is specified from the 
falling edge of DS in the first transaction involving the SCC, 


to the falling edge of /DS in the second transaction involv- 
ing the SCC. 


Read Cycle Timing. Figure 15 illustrates Read cycle 
timing. The address on AD7-ADO, and the state of /CSO 
and /INTACK are latched by the rising edge of AS. R//(W 
must be High to indicate a Read cycle. CS1 must also be 
High for the Read cycle to occur. The data bus drivers in 
the SCC are then enabled while /DS is Low. 


/AS \ J 


[CSO > 4 


AD7-ADO 


~———_ 
/DS Nf 


Figure 15. Read Cycle Timing 
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Write Cycle Timing. Figure 16 illustrates Write cycle must be Low to indicate a Write cycle. CS1 must be High 
timing. The address on AD7-ADO, and the state of /CSO _for the Write cycle to occur. /DS Low strobes the data into 
and /INTACK are latched by the rising edge of /AS. RW the SCC. 


/AS Ne Ae 
Ta — nh tania —eanactesls 
/DS A 


Figure 16. Write Cycle Timing 
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Interrupt Acknowledge Cycle Timing. Figure 17 illus- 
trates Interrupt Acknowledge cycle timing. The address on 
AD7-ADO, and the state of /CSO and /INTACK are latched 
by the rising edge of /AS. However, if /INTACK is Low, the 
address and /CSO are ignored. The state of the R//W and 
CS1 are also ignored for the duration of the Interrupt 
Acknowledge cycle. Between the rising edge of /AS and 


the falling edge of /DS, the internal and external IEI/IEO 
daisy-chains settle. If there is an interrupt pending in the 
SCC, and IEI is High when /DS falls, the Acknowledge 
cycle was intended for the SCC. In this case, the SCC may 
be programmed to respond to RD Low by placing its 
interrupt vector on D7-DO, it then internally sets the appro- 
priate Interrupt Under Service latch. 


/AS \ J I 


ICSO (Ignored) 











ANTACK Ne Aa 
AD7-ADO (Ignored) 


Figure 17. Interrupt Acknowledge Cycle Timing 
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ABSOLUTE MAXIMUM RATINGS 











Symbol Description Min Max Units 
Voc Supply Voltage (*) -0.3 +70 V 
Tae Storage Temp —65°C +150° C 
T Oper Ambient Temp T C 

Power Dissipation 2.2 W 
Notes: 


* Voltage on all pins with respect to GND. 
t See Ordering Information 


Stresses greater than those listed under Absolute Maxi- 
mum Ratings may cause permanent damage to the de- 
vice. This is a stress rating only; operation of the device at 
any condition above those indicated in the operational 
sections of these specifications is not implied. Exposure to 
absolute maximum rating conditions for extended periods 
may affect device reliability. 





STANDARD TEST CONDITIONS 


The DC characteristics and capacitance section below 
apply for the following standard test conditions, unless 
otherwise noted. All voltages are referenced to GND. 
Positive current flows into the referenced pin. 


+5V 


2.1K 


From Output 
Under Test 


250 
100 pF 1A 


Figure 18. Standard Test Load 
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Standard conditions are as follows: 

M +475V<V,. <+5.25V 

m GND=O0V 

m T, as specified in Ordering Information 


All AC parameters assume a load capacitance of 50 pF 


max. 
+5V 
: 2.2K 
| 50 pF 


Figure 19. Open-Drain Test Load 


From Output 
Under Test 





. 28030/Z8530 
A 2iLaS Z-BUS® SCC 
CAPACITANCE 
Symbol Parameter Min Max Unit Condition 
Cin Input Capacitance 10 DF 
ae Output Capacitance 15 pF 
e Bi-directional Capacitance 20 pF 
Gate Count 6000 
Notes: 


1. F=1 MHz, over specified temperature range. 
2. Unmeasured pins returned to ground. 





DC CHARACTERISTICS (2Z8530/8030) 


Symbol Parameter Min Max Unit Condition 

Via Input High Voltage 2.0 Vog +0.3 V 

Vi Input Low Voltage 0.3 0.8 V 

Vou Output High Voltage 2.4 V lon = —250 pA 

Vo. Output Low Voltage 0.4 V ly, = +2.0 mA 
A Input Leakage +10.0 pA 0.4<V,.s +2.4V 
Le Output Leakage +10.0 pA 0.4<V 75 +2.4V 
Lg Veg Supply Current 250 mA 

Notes: 


Veg = 5V +5% unless otherwise specified. 
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IW//REQ 
Request 


/DTR/REQ 


Request 
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28530 AC CHARACTERISTICS 
PCLK d <+(2)> 
eee a a: ae 
Cosi P= BC 
/INTACK ) 
He : et 
ICE 
Pe is KT 
Se Ee 
"7 i 
ie —s ae = 
i =ai 
C—O 
=. eT — 
—@ © 
ih 


Poise 
aaa 
| 
(36) 


(21) 


Figure 20. Read and Write Timing 
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PCLK 
/INTACK 


/RD 


DO-D7 


IEl 


IEO 


28030/28530 
Z-BUS® SCC 


{_® 
—s oF (a) 


fT po ee 
~@> 


ANT a a —————S 


Figure 21. Interrupt Acknowledge Timing 
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AZILAS 7BUS* SCC 
28530 AC CHARACTERISTICS (Continued) 
4 MHz 6 MHz 8 MHz 

No. Symbol Parameter Min’ Max Min Max =~Min Max Notes [6] 

1 TwPCl PCLK Low Width 105 =. 2000 70 1000 50 1000 

2 TwPCh PCLK High Width 105 = 2000 70 1000 50 1000 

3 TAPC PCLK Fall Time 20 10 10 

4 TrPC PCLK Rise Time 20 10 10 

5 TcPC PCLK Cycle Time 200 4000 165 2000 125 2000 

6 TsA(WR) Address to /WR Fall Setup Time 80 80 70 

7 ThA(WR) Address to /WR Rise Hold Time 0 0 0 

8 TsA(RD) Address to /RD Fall Setup Time «80 80 70 

9 ThA(RD) Address to /RD Rise Hold Time 0 0 0 

10 TslA(PC) /INTACK to PCLK Rise Setup Time 10 10 10 

11 TsIAi(WR) /INTACK to /WR Fall Setup Time 200 160 145 [1] 

12 ThlA(WR) /INTACK to /WR Rise Hold Time 0 0 0 

13 TsIAi(RD) /INTACK to /RD Fall Setup Time 200 160 145 [1] 

14 ThIA(RD) /INTACK to /RD Rise Hold Time 0 0 0 

15 ThIA(PC) /INTACK to PCLK Rise Hold Time 100 100 85 

16 TsCEI(WR) /CE Low to /WR Fall Setup Time 0 0 0 

17 ThCE(WR) /CE to WR Rise Hold Time 0 0 0 

18 TsCEh(WR) /CE High to /WR Fall Setup Time 100 70 60 

19 TsCEI(RD) /CE Low to /RD Fall Setup Time 0 0 0 [1] 

20 ThCE(RD) /CE to /RD Rise Hold Time 0 0 0 [1] 

21 TsCEh(RD) /CE High to /RD Fall Setup Time 100 70 60 1] 

22 TwRDI /RD Low Width 240 200 150 

23 TdRD(DRA) /RD Fall to Read Data Active Delay 0 0 0 

24 TdRDr(DR) /RD Rise to Read Data Not Valid Delay 0 0 0 

25 TdRDf(DR) /RD Fall to Read Data Valid Delay 250 180 140 

26 TdRD(DRz) /RD Rise to Read Data Float Delay 70 45 40 [2] 
Notes: 


1. Parameter does not apply to Interrupt Acknowledge transactions. 
2. Float delay is defined as the time required for a +0.5V change at the 
output with a maximum DC load and minimum AC load. 
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Figure 22. Reset Timing 





A SLC Bus SCC 
4 Miz 6 MHz 8 MHz 
No. Symbol Parameter | Min Max Min Max Min Max _ Notes [6] 
27 TdA(DR) Address Required Valid to 300 280 220 
Read Data Valid Delay 
28 TWWRI WR Low Width 240 200 150 
29 TsDW(WR) Write Data to (WR Fall Setup Time 10 10 10 
30 ThDW(WR) Write Data to (WR Rise Hold Time 0 0 0 
31 TdWR(W) /WR Fall to Wait Valid Delay 240 200 170 [4] 
32 TdRD(W) /RD Fall Wait Valid Delay 240 20 170 [4] 
33 TdWRf(REQ) /WR Fall to AW//REQ Not Valid Delay 240 200 170 
34 TdRD{(REQ) /RD Fall to AW//REQ Not Valid Delay 240 200 170 
35 TdWRr(REQ) /WR Fall /DTR//REQ Not Valid Delay ATcPC 4TcPC 4TcPC 
36 TdRDr(REQ) /RD Rise to /DTR//REQ Not Valid Delay 4TcPC 4TcPC ATcPC 
37 TdPC(INT) PCLK Fall to /INT Valid Delay 500 500 500 [4] 
38 TdlAi(RD) /INTACK to /RD Fall (Acknowledge) Delay 250 200 150 [5] 
39 TwRDA /RD (Acknowledge) Width 250 200 150 
40 TdRDA(DR) /RD Fall (Acknowledge) to 250 180 140 
Read Data Valid Delay 
41 TsIEI(RDA) IEI to FD Fall (Acknowledge) Setup Time 120 100 95 
42 ThIEI(RDA) IEI to /RD Rise (Acknowledge) Hold Time 0 0 0 
43 TdIEI(IEO) IEl to 1EO Delay Time 120 100 95 
44 TdPC(IEO) PCLK Rise to 1EO Delay 250 250 200 
45 TdRDA(INT) /RD Fall to /INT Inactive Delay 500 500 450 [4] 
46 TdRD(WRQ) /RD Rise to (WR Fail Delay for No Reset 30 15 15 
47 TdWRQ(RD) /WR Rise to /RD Fall Delay for No Reset 30 30 20 
48 TwRES /WR and /RD Coincide Low for Reset 250 200 150 
49 Tre Valid Access Recovery Time 4TcPC 4TcPC ATcPC [3] 
Notes: 





3. Parameter applies only between transactions involving the SCC. 
4. Open-drain output, measured with open-drain test load. 





5. Parameter is system dependent. For any SCC in the daisy chain, 
TdlAi(RD) must be greater than the sum of TdPC(IEO) for the highest 
priority device in the daisy-chain, TsIEI(RDA) for the SCC, and 
TdlEIf(IEO) for each device separating them in the daisy-chain. 

6. Units in nanoseconds (ns), unless otherwise noted. 


ICE \ / \ 
/RD or WR r y : / 


Figure 23. Cycle Timing 
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AC CHARACTERISTICS 
Z8530 General Timing Diagram 


IWI/REQ 
Request 





+_—_(2)—> 


IW/REQ 
Wait 


/CTS//TRxC, 
RTxC 
Receive 

4) im S © 


0 Cox _xK 3 
(8 ) (9) 


/SYNC 
External 


ICTS//TRxC, 
RTxC 


Transmit 


TxD 


/CTS//TRxC 
Output 


/RTxC 





ICTS//TRxC 


$0) 


+—(i)—> +——21)——> 
TT ccm og te UCC=C“‘CSCS*# 
+—_Z)—> 


Figure 24. 28530 General Timing Diagram 
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AC CHARACTERISTICS 
Z8530 General Timing Table 
4 MHz 6 MHz 8 MHz 
No. Symbol Parameter Min Max Min Max Min Max _ Notes [6] 
1 TdPC(REQ) /PCLK Low to W//REQ Valid 250 250 250 
2 TSPC(W) /PCLK Low to Wait Inactive 350 350 350 
3. _TsRXC(PC) /PxC High to /PCLK High Setup Time 80 TwPCL 70 TwPCL 60 ~~ TwPCL [1,4] 
/PCLK + 4 case only) 
4 — TsRXD(RxCr) RxD to /RxC High Setup Time (X1 Mode) 0 0 0 [1] 
5 — THRXD(RxCr) RxD to /RxC High Hold Time (X1 Mode) 150 150 150 [1] 
6 — TsRXD(RxCf) RxD to /RxC Low Setup Time (X17 Mode) 0 0 0 [1,5] 
7 ~—_-ThRXD(RxCf) RxD to /RxC Low Hold Time (X1 Mode) 150 150 150 [1,5] 
8 — TsSY(RXC) SYNC to /RxC High Setup Time ~200 -200 —200 [1] 
9 — TsSY(RXC) SYNC to /RxC High Hold Time 3TcPc+400 3TcPc+ 400 3TcPc+400 [1] 
10 — TsTXC(PC) /TxC Low to /PCLK 0 0 0 [2,4] 
High Setup Time 
11. = Td TXCF(TXD) /TxC Low to TxD Delay (X1 Mode) 300 230 200 [2] 
12 ~~ TsTxCcr(TXD) /TxC High to TxD Delay (X1 Mode) 300 230 200 [12,5] 
13. TdTXD(TRX) TxD to TRxC Delay (Send Clock Echo) 200 200 200 
14 TwRTXh /RTxC High Width 180 180 150 [6] 
15 TwRIXl /RTxC Low Width 180 180 150 [6] 
16 TcRTX /RTxC Cycle Time (RxD, TxD) 1000 640 500 [7] 
17 TcRTXX Crystal Osc. Period 250 1000 165 1000 125 1000 [3] 
18 ~~ TwIRXh /TRxC High Width 180 180 150 [6] 
19 TwTRXl /TRXC Low Width 180 180 150 (6] 
20 ~—‘TcTRX /TRxC Cycle Time 1000 640 500 [6,7] 
21 ~~ TwEXT /DCD or /CTS Pulse Width 200 200 200 
22. Twsy /SYNC Pulse Width 200 200 20 


Notes: 

[1] /RxC is /RTxC or /TRxC, whichever is supplying the receive clock. 

[2] /TxC is /TRxC or /RTXC, whichever is supplying the transmit clock. 

[3] Both /RTxC and /SNC have 30 pF capacitors to ground connected 
to them. 

[4] Parameter applies only if the data rate is one-fourth the PCLK rate. 
Inall other cases, no phase relationship between /RxC and PCLK or 
/TxC and PCLK is required. 

[5] Parameter applies only to FM encoding/decoding. 

[6] Parameter applies only for transmitter and receiver; DPLL and baud 
rate generator timing requirements are identical to case PCLK 
requirements. 

[7] The maximum receive or transmit data ratio is one-fourth PCLK. 

[8] Units in nanoseconds (ns), unless otherwise noted. 
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AC CHARACTERISTICS 
Z8530 System Timing Diagram 


/RTxC, /TRxC 
Receive 


IWIREQ 
Request 


/WIREQ 
Wait 


/SYNC 
Output 


ANT 


/TRxC, RTxC 
Transmit 


{WIIREQ 
Request 


MW//REQ 
Wait 


/DTR//REQ 
Request 


/INT 
/CTS, /DCD 


ISYNC 
Input 


ANT 


© ‘ 7 a 
A 6) 1] @ S 6 O) 


Figure 25. System Timing Diagram 
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AC CHARACTERISTICS 
Z8530 System Timing Table 
4 Miz 6 MHz 8 MHz 
No. Symbol Parameter Min) Max Min Max Min Max Notes [5] 
1 TdRXC(REQ) /RxC High to /W//REQ Valid 8 12 8 12 8 12 [2] 
2 TdRXC(W) /RxC High to Wait Inactive 8 14 8 14 8 14 [1,2] 
3 TdRdXC(SY) /RxC High to /SYNC Valid 4 7 4 7 4 7 [2] 
4 TsRXC(INT) /RxC High to INT Valid 10 16 10 16 10 16 [1,2] 
2 3 2 3 2 3 [4] 
i) TdTXC(REQ) /TxC Low to /W//REQ Valid 5 8 5 8 5 8 [3] 
6 TdTXC(W) /TxC Low to Wait Inactive 9 11 . 11 5 11 [1,3] 
7 TdTXC(DRQ) /TxC Low to /DTR//REQ Valid 4 7 4 7 4 7 [3] 
8 TdTXC(INT) /TxC Low to INT Valid 6 10 6 10 6 10 [1,3] 
2 3 2 3 2 3 [4] 
9 TdSY(INT) /SYNC to INT Valid 2 6 2 6 2 6 [1] 
10 TdEXT(INT) /DCD or /CTS to /INT Valid 2 6 2 6 2 6 [1] 
Notes: 


[1] Open-drain output, measured with open-drain test load. 

[2] /RxC is /RTXC or /TRXC, whichever is supplying the receive clock. 
[3] /TxC is /TRxC or /RTxC, whichever is supplying the transmit clock. 
[4] Units equal to /AS. 

[5] Units equal to TcPc. 


1-37 


: 78030/Z8530 
A eSiLas 7-BUS® SCC 


Z8030 AC CHARACTERISTICS 
Read and Write Timing 


Figure 26. Read and Write Timing 
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IAS 


IINTACK 


/DS 





AD7-ADO 


IE| 


IEO 





/INT 


Figure 27. Interrupt Acknowledge Timing 





Figure 28. Rest Timing 
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@ Zila Zeus sec 
Z8030 AC CHARACTERISTICS (Continued) 
4 MHz 6 MHz 8 MHz 
No. Symbol Parameter Min’ Max Min Max ~Min = Max Notes [3] 
1 TwAS /AS Low Width 70 50 35 
2 TdDS(AS) /DS to /AS Fall Delay 50 25 15 
3 TsCSC)(AS) /CSO to /AS Rise Setup Time 0 0 0 (1] 
4 ThCSO(AS) /CSO to /AS Rise Hold lime 60 40 30 [1] 
5 TsCS1(DS) CS1 to /DS Fall Setup Time 100 80 65 [1] 
6 ThCS1(DS) CS1 to /DS Rise Hold Time 55 40 30 [1] 
7 TsIA(AS) /INTACK to /AS Rise Setup Time 10 10 10 
8. ThIA(AS) /INTACK to /AS Rise Hold Time 250 200 150 
9 TsSRWR(DS) R//W (Read) to /DS Fall Setup Time 100 80 65 
10 ThRW(DS) R/MW to /DS Rise Hold Time 55 40 35 
11 TsRWW(DS) R//W (Write) to /DS Fall Setup Time 0 0 0 
12 TdAS(DS) /AS Rise to /DS Fall Delay 60 40 30 
13 TwDSI /DS Low Width 240 200 150 
14 Tre Valid Access Recovery Time 4TcPC 4TcPC 4TcPC [2] 
15 TsA(AS) Address to /AS Rise Setup Time 30 10 10 [1] 
16 ThA(AS) Address to /AS Rise Hold Time 50 30 25 [1] 
17 TsDW(DS) Write Data to /DS Fall Setup Time 30 20 15 
18 ThDW(DS) Write Date to /DS Rise Hold Time 30 20 20 
19 TdDS(DA) /DS Fall to Data Active Delay 0 0 0 
20 TdDSr(DR) /DS Rise to Read Data Not Valid Delay 0 0 0 
21 TdDSf(DR) /DS Fall to Read Data Valid Delay 250 180 140 
22 TdAS(DR) /AS Rise to Read Data Valid Delay 520 300 250 
Notes: 


1. Parameter does not apply to Interrupt Acknowledge transactions. 
2. Parameter applies only between transactions involving the SCC. 


3. Units in nanoseconds (ns), unless otherwise noted. 
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AQ ZiLAS ZBUS" SCC 
4 MHz 6 MHz 8 MHz 
No. Symbol Parameter Min Max Min Max Min “Max _ Notes (8) 
23 TdDS(DRz) /DS Rise to Read Data Float Delay 70 45 40 [3] 
24 TdA(DR) Address Required Valid to 
Read Data Valid Delay 570 310 260 
20 TdDS(W) /DS Fall to Wait Valid Delay 240 200 170 [4] 
26 TdDSf(REQ) /DS Fall to W//REQ Not Valid Delay 240 200 170 
va TdDSr(REQ) /DS Fall to /DTR//REQ Not Valid Delay ATcPC 4TcPC 4TcPC 
28 TdAS(INT) /AS Rise to /INT Valid Delay 500 500 500 — [4] 
29 TdAS(DSA) /AS Rise to /DS Fall (Acknowledge) Delay 250 290 250 [5] 
30 TwDSA /DS (Acknowledge) Low Width 390 200 150 
31. TdDSA(DR) —_/DS Fall (Acknowledge) to 
Read Data Valid Delay 250 180 140 
32 TsIEI(DSA) IE] to /DS Fall (Acknowledge) Setup Time 120 100 80 
33 ThIEI(DSA) IEl to /DS Fall (Acknowledge) Hold Time 0 0 0 
34 TdIEI(IEO) IEl to IEO Delay 120 100 90 
39 TdAS(IEO) /AS Rise to IEO Delay 250 200 200 (6) 
36 TdDSA(INT) /DS Fall (Acknowledge to 
/INT Inactive Delay 500 500 450 [4] 
37 TdDS(ASO) /DS Rise to /AS Fall Delay for No Reset 30 15 15 
38 TdASQ(DS) /AS Rise to /DS Fall Delay for No Reset 30 30 20 
39 TwRES /AS and /DS Coincide Low for Reset 250 200 150 [7] 
40 TwPCl PCLK Low Width 105 2000 70 1000 50 
4} TwPCh PCLK High Width 105 2000 70 1000 50 
42 TcPC PCLK Cycle Time 290 4000 165 2000 125 
43 TrpC PCLK Rise Time 20 10 10 
44 TEPC PCLK Fail Time 20 10 10 
Notes: 
3. Float delay is defined as the time required for at0.5V change in the 
output with a maximum DC load and a minimum AC load. 
4. Open-drain output, measured with open-drain test load. 
5. Parameter is system dependent. For any Z-SCC in the daisy-chain, 
TdAS(DSA) must be greater than the sum of TdAS(IEO) for the 
highest priority device in the daisy-chain, TsIEI(DSA) for the Z-SCC, 
and TdlElf(IEO) for each device separating them in the daisy-chain. 
6. Parameter applies only to a Z-SCC pulling INT Low at the beginning 
of the Interrupt Acknowledge transaction. 
7. Internal circuitry allows for the reset provided by the ZB to be 
recognized as a reset by the Z-SCC. 
All timing references assume 2.0V for a logic “1” and 
0.8V for a logic “0.” 
8. Units in nanoseconds (ns), unless otherwise noted. 
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Z8030 General Timing Diagram 


MWHREQ 
Request 





MW/HREQ 
Wait 


/CTS//TRxC, 
RTxC 


Receive 
(4) G) (6) (7) 
ro Mi | K Ko} 
(8) (9) 
External 


ICTS//TRxC, 
RTxC 


Transmit a 


/CTS//TRxC , 
Output 


/RTxC 
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Figure 29. Z8030 General Timing Diagram 
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Z8030 General Timing Diagram 





No. Symbol Parameter 
! TdPC(REQ) /PCLK Low to /W//REQ Valid 
2 TsPC(W) /PCLK Low to Wait Inactive 
3 TsRXC(PC) /RxC High to /PCLK High Setup Time 
(PCLK + 4 case only) 
4 TsRXD(RXCr) —- RxD to /RxC High Setup Time (X1 Mode) 
5 ThRXD(RxCr) RxD to /AxC High Hold Time (X1 Mode) 
6 TSRXD(RXCf) RxD to /RxC Low Setup Time (X1 mode) 
7 ThRXD(RXCf) —«RXD to /RxC Low Hold Time (X1 Mode) 
8 TsSY(RXC) SYNC to /RxC High Setup Time 
9 ThSY(RxC) /SYNC to /RxC High Hold Time 
10 TsT XC(PC) /TxC Low to /PCLK High Setup Time 
11 TdTXCf(TXD) /TxC Low to TxD Delay (X17 Mode) 
12 TdTxCr(TXD) /TxC High to TxD Delay (X1 Mode) 
13 TdTXD(TRX) TxD to TRxC Delay (Send Clock Echo) 
14 TwRTXh /RTxC High Width 
15 TwRT XI /RTxC Low Width 
16 TcRTX /RTxC Cycle Time (RxD, TxD) 
17 TcCRTXX Crystal Osc. Period 
18 TwTRxh /TRxC High Width 
19 TWTRXI /TRxC Low Width 
20 TcTRX /TRXC Cycle Time 
21 TWEXT /DCD or /CTS Pulse Width 
22 TwSY /SYNC Pulse Width 
Notes: 


[5] 
[6] 


[7] 
[8] 


/RxC is /RTxC or /TRxC, whichever is supplying the receive clock. 
rTxC is fTRxC or /RTXC, whichever is supplying the transmit clock. 
Both/RTxC and /SYNC have 30 pF capacitors to ground connected 
to them. 

Parameter applies only if the data rate is one-fourth the PCLK rate. 
In all other cases, no phase relationship between /RxC and PCLK or 
[TxC and PCLK is required. 

Parameter applies only to FM encoding/decoding. 

Parameter applies only for transmitter and receiver; DPLL and baud 
rate generator timing requirements are identical to case PCLK 
requirements. 

The maximum receive or transmit data rate is one-fourth PCLK. 
Units in nanoseconds (ns), unless otherwise noted. 
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Notes [8] 
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[1] 
[1] 
[1,5] 


[1,5] 
[1] 
[1] 
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[2] 
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[3] 


[6] 
[6] 
(6,7) 


1-43 


: | 78030/28530 
A Silas | Z-BUS® SCC 


AC CHARACTERISTICS 
Z8030 System Timing Diagram 





/RTxC, /TRxC 
Receive 


/W//REQ 
Request 


IWI/REQ 
Wait 


/SYNC 
Output 


ANT 


/TRxC, RTxC 
Transmit 


MWIREQ 
Request 


WI//REQ 
Wait 


/DTR/REQ 
Request 


ANT 


/CTS, /DCD 


/SYNC 
Input 


/INT 


d © @| ¢ ©) © S 


Figure 30. 28530 System Timing Diagram 
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Notes: 


Symbol 


TdRXC(REQ) 
TARXC(W) 

TdRdXC(SY) 
TdRXC(INT) 


TATXC(REQ) 
TdT XC(W) 


TdTXC(DRQ) 
TATXC(INT) 


TASY(INT) 
TEXT(INT) 


Parameter 


/RxC High to /W//REQ Valid 
/RxC High to Wait Inactive 
/RxC High to /SYNC Valid 
/RxC High to INT Valid 


/TxC Low to /W//REQ Valid 
/TxC Low to Wait Inactive 


/TxC Low to /DTR//REQ Valid 
/TxC Low to /INT Valid 


SYNC to INT Valid 


[1] Open-drain output, measured with open-drain test load. 


[2] /RxC is /RTxC or /TRxC, whichever is supplying the receive clock. 
[3] /TxC is /TRxC or /RTXC, whichever is supplying the transmit clock. 


[4] Units equal to /AS. 
[5] Units in nanoseconds (ns), unless otherwise noted. 
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PACKAGE INFORMATION 
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SYMBOL 
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CONTROLLING DIMENSIONS «| INCH 


40-Pin DIP Package Diagram 







Al 
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NOTES: 
1, CONTROLLING DIMENSIONS : INCH 
2. LEADS ARE COPLANAR WITHIN .004 IN. 
3. DIMENSION : earl 





44-Pin PLCC Package Diagram 
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78030/Z8530 

A SILAS 7-BUS® SCC 
ORDERING INFORMATION 
28030 

4 MHz 6 MHz 8 MHz 
40-Pin DIP 40-Pin DIP 40-Pin DIP 
2803004PSC Z803006PSC _Z803008PSC 

4MHz 6 MHz 8 MHz 
44-PinPLCC  44-PinPLCC 44-Pin PLCC 
7803004VSC Z803006VSC —- Z803008VSC 
28530 

4 MHz 6 MHz 8 MHz 
40-Pin DIP 40-Pin DIP 40-Pin DIP 
7853004PSC Z853006PSC 7853008PSC 

4 MHz 6 MHz 8 MHz 
44-PinPLCC 44-PinPLCC _—44-Pin PLCC 
7853004VSC Z853006VSC  -Z853008VSC 


For fast results, contact your local Zilog sales office for assistance in ordering the part desired. 


Speed 

04 = 4 MHz 
06 = 6 MHz 
08 = 8 MHz 


Package 


V = Plastic Chip Carrier 





Temperature 
S = 0°C to +70°C 


Environmental 
C = Plastic Standard 


Example: 
Z 8030 08 VS C is a Z8030, 8 MHz, PLCC, O°C to +70°C, Plastic Standard Flow 


Environmental Flow 
Temperature 
Package 

Speed 

Product Number 
Zilog Prefix 


| 
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280030/Z85C30 CMOS 


Serial Communication Controller 








A SILAS 


FEATURES 


Z85C30 Optimized for Non-Multiplexed Bus 
Microprocessors. Z80C30 Optimized for Multiplexed 
Bus Microprocessors. 


Pin Compatible to NMOS Versions 


Two Independent, 0 to 4.1 Mbit/Second, Full-Duplex 
Channels, Each with a Separate Crystal Oscillator, 
Baud Rate Generator, and Digital Phase-Locked Loop 
(DPLL) for Clock Recovery. 


Multi-Protocol Operation under Program Control; 
Programmable for NRZ, NRZI, or FM Data Encoding. 


Asynchronous Mode with Five to Eight Bits and One, 
One and One-Half, or Two Stop Bits Per Character, 
Programmable Clock Factor, Break Detection and 
Generation; Parity, Overrun, and Framing Error 
Detection. 


Synchronous Mode with Internal or External Character 
Synchronization on One or Two Synchronous 
Characters and CRC Generation and Checking with 
CRC-16 or CRC-CCITT Preset to either 1s or Os. 


SDLC/HDLC Mode with Comprehensive Frame-Level 
Control, Automatic Zero Insertion and Deletion, I-Field 
Residue Handling, Abort Generation and Detection, 
CRC Generation and Checking, and SDLC Loop. 


Software Interrupt Acknowledge Feature 
(not with NMOS) 


Local Loopback and Auto Echo Modes 
Supports T1 Digital Trunk 
Enhanced DMA Support (not with NMOS) 
10 x 19-Bit Status FIFO 
14-Bit Byte Counter 
Speeds: 


Z85C30 - 8.5, 10, 16.384 MHz 
Z80C30 - 8, 10 MHz 


PRODUCT SPECIFICATION 


2800630/Z85C30 


CMOS SCC 
SERIAL COMMUNICATION CONTROLLER 


Other Features for Z85C30 only: 


m New programmable WR7' (write register 7 prime) to 
enable new features. 


m Improvements to support SDLC mode of synchronous 
communication: 
— Improve functionality to ease sending back- 
to-back frames. 
— Automatic SDLC opening Flag transmission” 
— Automatic Tx Underrun/EOM Latch reset in SDLC 
mode* 
~— Automatic /RTS deactivation’ 
— TxD pin forced "H" in SDLC NRZI mode after 
closing flag* 
-— Complete CRC reception” 
- Improved response to Abort sequence in status 
FIFO 
— Automatic Tx CRC generator preset/reset 
— Extended read for write registers* 
- Write data set-up timing improvement 


m Improved AC timing 
~ Three to 3.6 PCLK access recovery time. 
— Programmable /DTR//REQ timing” 
— Write data to falling edge of /WR set-up time 
requirement is now eliminated. 
— Reduced /INT timing 


m Other features include: 
-~ Extended read function to read back the written 
value to the write registers. * 
— Latching RRO during read 
— RRO, bitD7 and RR10, bit D6 now has reset default 
value. 


some of the features listed above are available by default, 
and some of them (features with "*") are disabled on default 
to maintain compatibility with the existing SCC design, and 
"program to enable" through WR7". 





A ZILAE 
GENERAL DESCRIPTION 


The Zilog Serial Communications Controller, Z80C30/ 
Z85C30 SCC, is a pin and software compatible CMOS 
member of the SCC family introduced by Zilog in 1981. It 
is a dual channel, multi-protocol data communications 
peripheral that easily interfaces to CPU's with either multi- 
plexed or non-multiplexed address/data buses. The ad- 
vanced CMOS process offers lower power consumption, 
higher performance, and superior noise immunity. The 
programming flexibility of the internal registers allows the 
SCC to be configured to satisfy a wide variety of serial 
communications applications. The many on-chip features 
such as baud rate generators, digital phase locked loops, 
and crystal oscillators dramatically reduce the need for 
external logic. Additional features including a 10 x 19-bit 
status FIFO and 14-bit byte counter were added to support 
high speed SDLC transfers using DMA controllers. 


280C30/Z85C30 
__ SERIAL COMMUNICATION CONTROLLER 


The SCC handles asynchronous formats, synchronous 
byte-oriented protocols such as IBM Bisync, and synchro- 
nous bit-oriented protocols such as HDLC and IBM SDLC. 
This versatile device supports virtually any serial data 
transfer application (cassette, diskette, tape drives, etc.) 


The device can generate and check CRC codes in any 
synchronous mode and can be programmed to check 
data integrity in various modes. The SCC also has facilities 
for modem controls in both channels. In applications 
where these controls are not needed, the modem controls 
can be used for general-purpose I/O. 


The daisy-chain interrupt hierarchy is also supported as is 
standard for Zilog peripheral components. 


A Z80C030/Z85C30 
A) 2jLdis SERIAL COMMUNICATION CONTROLLER 
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Figure 1. SCC Biock Diagram 
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GENERAL DESCRIPTION (Continued) 


D1 1 Do 
D3 2 D2 
D5 3 D4 
D7 4 D6 
ANT 5 /RD 
IEO 6 IWR 
fel 7 A//B 
ANTACK 8 ICE 
+5V 9 D//C 
M//REQA Z85C30 GND 
ISYNCA MW//REQB 
IRTxCA | /SYNCB 
RxDA /RTxCB 
/TRxCA RxDB 
TxDA /TRxCB 
/DTR/IREQA TxDB 
/RTSA /DTR/REQB 
ICTSA RTSB 
/DCDA /CTSB 
PCLK /DCDB 





EO L.]7 A/B 
IE| C8 ICE 
ANTACK (39 DIC 
+5V NC 
MWIIREQA GND 
ISYNCA M/REQB 
/RTxCA ISYNCB 
RxDA /RTxCB 
/TRxCA RxDB 
TxDA /TRxCB 
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Figure 4. Z85C30 PLCC Pin Assignments 


Z80C30/Z85C30 
SERIAL COMMUNICATION CONTROLLER 


AD1 [1 1 ADO 
AD3 2 AD2 
ADS [] 3 AD4 
AD7 4 AD6 
ANT 5 /DS 
IEO 6 /AS 
EI 7 RW 
ANTACK 8 /cSo 
+5V 9 CS1 
MWI/IREQA 10 7280030 GND 
ISYNCA [] 41 | MW//REQB 
IRTxCA 12 /SYNCB 
RxDA 13 /RTxCB 
ITRxCA 14 RxDB 
TxDA 15 /TRxCB 
/DTR//REQA 16 TxDB 
/IRTSA 17 /DTR//REQB 
ICTSA 18 | /RTSB 
/DCDA 19 /CTSB 
PCLK [] 20 /DCDB 
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Figure 5. Z80C30 PLCC Pin Assignments 
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Figure 6. Z85C30 Pin Functions 


Figure 7. Z80C30 Pin Functions 
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A 2iLAS 
PIN DESCRIPTION 


The following section describes the pin functions common 
to the Z85C30 and the Z80C30. Figures 2 and 3 detail the 
respective pin functions and pin assignments. 


ICTSA,/CTSB Clear To Send (inputs, active Low). If these 
pins are programmed for Auto Enables, a Low on the 
inputs enables the respective transmitters. If not pro- 
grammed as Auto Enables, they may be used as general- 
purpose inputs. Both inputs are Schmitt-trigger buffered to 
accommodate slow rise-time inputs. The SCC detects 
pulses on these inputs and can interrupt the CPU on both 
logic level transitions. 


/DCDA, /DCDB Data Carrier Detect (inputs, active Low). 
These pins function as receiver enables if they are pro- 
grammed for Auto Enables; otherwise, they are used as 
general-purpose input pins. Both pins are Schmitt-trigger 
buffered to accommodate slow rise-time signals. The SCC 
detects pulses on these pins and can interrupt the CPU on 
both logic level transitions. 


/DTR//REQGA,/DTR//REQB Data Terminal Ready/Request 
(outputs, active Low). These outputs follow the state pro- 
grammed into the DTR bit. They can also be used as 
general-purpose outputs or as Request lines for a DMA 
controller. 


IEI Interrupt Enable In (input, active High). IEl is used with 
IEO to form an interrupt daisy-chain when there is more 
than one interrupt driven device. A high IEI indicates that 
no other higher priority device has an interrupt under 
service or is requesting an interrupt. 


IEO /nterrupt Enable Out (output, active High). IEO is High 
only if IEl is High and the CPU is not servicing the SCC 
interrupt or the SCC is notrequesting an interrupt (Interrupt 
Acknowledge cycle only). IEO is connected to the next 
lower priority device's IE! input and thus inhibits interrupts 
from lower priority devices. 


ANT Interrupt Request (output, open-drain, active Low). 
This signal is activated when the SCC requests an inter- 
rupt. 


AINTACK /nterrupt Acknowledge (input, active Low). This 
signal indicates an active Interrupt Acknowledge cycle. 
During this cycle, the SCC interrupt daisy chain settles. 
When /RD or /DS becomes active, the SCC places an 
interrupt vector on the data bus (if IEI is High). /INTACK is 
latched by the rising edge of PCLK. 


PCLK Clock (input). This is the master SCC clock used to 
synchronize internal signals. PCLK is a TTL level signal. 
PCLK is not required to have any phase relationship with 
the master system clock. | 


280030/Z85C30 
SERIAL COMMUNICATION CONTROLLER 


RxDA, RxDB Feceive Data (inputs, active High). These 
signals receive serial data at standard TTL levels. 


/RTxCA, /RTxCB Receive/Transmit Clocks (inputs, active 
Low). These pins can be programmed in several different 
modes of operation. In each channel, /RTxC may supply 
the receive clock, the transmit clock, the clock for the baud 
rate generator, or the clock for the Digital Phase-Locked 
Loop. These pins can also be programmed for use with the 
respective /SYNC pins as a crystal oscillator. The receive 
clock may be 1, 16, 32, or 64 times the data rate in 
Asynchronous modes. 


IRTSA, /RTSBRequest To Send (outputs, active Low). 
When the Request To Send (RTS) bit in Write Register 5 
(Figure 11) is set, the /RTS signal goes Low. When the RTS 
bit is reset in the Asynchronous mode and Auto Enable is 
on, the signal goes High after the transmitter is empty. In 
Synchronous mode itstrictly follows the state of the RTS bit. 
Both pins can be used as general-purpose outputs. 


ISYNCA, /SYNCBSynchronization (inputs or outputs, ac- 
tive Low). These pins can act either as inputs, outputs, or 
part of the crystal oscillator circuit. In the Asynchronous 
Receive mode (crystal oscillator option not selected), 
these pins are inputs similar to /CTS and /DCD. In this 
mode, transitions on these lines affect the state of the 
Synchronous/Hunt status bits in Read Register 0 (Figure 
10) but have no other function. 


In External Synchronization mode with the crystal oscillator 
not selected, these lines also act as inputs. In this mode, 
SYNC must be driven Low for two receive clock cycles 
after the last bit in the synchronous character is received. 
Character assembly begins on the rising edge of the 
receive clock immediately preceding the activation of / 
SYNC. 


In the Internal Synchronization mode (Monosync and 
Bisync) with the crystal oscillator not selected, these pins 
act as outputs and are active only during the part of the 
receive clock cycle in which synchronous characters are 
recognized. This synchronous condition is not latched, so 
these outputs are active each time a synchronization 
pattern is recognized (regardless of character bound- 
aries). In SDLC mode, these pins act as outputs and are 
valid on receipt of a flag. 
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TxDA, TxDB Transmit Data (outputs, active High). These 
output signals transmit serial data at standard TTL levels. 


/TRxCA, /TRxCB Transmit/Receive Clocks (inputs or out- 
puts, active Low). These pins can be programmed in 
several different modes of operation. TRxC may supply the 
receive clock or the transmit clock in the input mode or 
supply the output of the Digital Phase-Locked Loop, the 
crystal oscillator, the baud rate generator, or the transmit 
clock in the output mode. 


IWITREQA, /W//REQB Wait/Request (outputs, open-drain 
when programmed for a Wait function, driven High or Low 
when programmed for a Request function). These dual- 
purpose outputs may be programmed as Requestlines for 
a DMA controller or as Wait lines to synchronize the CPU 
to the SCC data rate. The reset state is Wait. 


Z85C30 


A/IB Channel A/Channel B (input). This signal selects the 
channel in which the read or write operation occurs. 


ICE Chip Enable (input, active Low). This signal selects 
the SCC for a read or write operation. 


D7-DO Data Bus (bidirectional, tri-state) These lines carry 
data and command to and from the SCC. 


D//C Data/Control Select (input). This signal defines the 
type of information transferred to or from the SCC. A High 
means data is transferred; a Low indicates a command. 


IRD Read (input, active Low). This signal indicates a read 
operation and when the SCC is selected, enables the 


FUNCTIONAL DESCRIPTION 


The architecture of the SCC is described from two points 
of view: as a datacommunications device which transmits 
and receives data in a wide variety of protocols; as a 
microprocessor peripheral in which the SCC offers valu- 
able features such as vectored interrupts and DMA sup- 
port. 


280030/285C30 
SERIAL COMMUNICATION CONTROLLER 


SCC's bus drivers. During the Interrupt Acknowledge 
cycle, this signal gates the interrupt vector onto the bus if 
the SCC is the highest priority device requesting an inter- 
rupt. 


IWRWrite (input, active Low). When the SCC is selected, 
this signal indicates a write operation. The coincidence of 
/RD and /WR is interpreted as a reset. 


Z80C30 


AD7-ADO Address/Data Bus (bidirectional, active High, 
Tri-state) These multiplexed lines carry register addresses 
to the SCC as well as data or control information. 


/AS Address Strobe (input, active Low). Addresses on 
AD7-AD0O are latched by the rising edge of this signal. 


[CSO Chip Select O (input, active Low). This signal is 
latched concurrently with the addresses on AD7-ADO and 
must be active for the intended bus transaction to occur. 


CS1 Chip Select 1 (input, active High). This second select 
signal must also be active before the intended bus trans- 
action can occur. CS1 must remain active throughout the 
transaction. 


/DS Daia strobe (input, active Low). This signal provides 
timing for the transfer of data into and out of the SCC. If /AS 
and /DS coincide, this is interpreted as a reset. 


R/IW Read/Write (input). This signal specifies whether the 
operation to be performed is a read or a write. 


The SCC's peripheral and datacommunication are de- 
scribed inthe following sections. A block diagram is shown 
in Figure 1. The details of the communications between the 
receive and transmit logic to the system bus is shown in 
Figures 8 and 9. The features and data path for each of the 
SCC's A and B channels is identical. See the SCC Techni- 
cal Manual for full details on using the SCC. 
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FUNCTIONAL DESCRIPTION (Continued) 


Internal Data Bus 
To Other Channel 






Internal TXD 


[wre | i byte 


SYNC] Register 


SYNC] Register 
Final TX =e 
20-Bit TX Shift Register MUX 


Transmit = NRZI 


MUX & 2-Bit Encode 


Zero Insert 
(5 Bits) Delay 
Transmit Clock 
CRC-Gen 





ASYNC 






From Receiver 


Figure 8. SCC Transmit Data Path 
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I/O Interface Capabilities 


System communication to and from the SCC is done 
through the SCC's register set. There are sixteen write 
registers and eight read registers. Table 1 lists all of the 
SCC's registers and a brief description of their functions. 
Throughout this document, the write and read registers are 
referenced with the following notation: "WR" for Write 
Register and "RR" for Read Register. For example: 


WR4A _ Write Register 4 for channel A 
RR3 Read Register 3 for either/both channels 


Table 1. SCC Read and Write Registers 
Read Register Functions 


RRO Transmit/Receive buffer status and External status 

RR1 Special Receive Condition status 

RR2 Modified interrupt vector (Channel B only) 
Unmodified interrupt vector (Channel A only) 


RR3 Interrupt Pending bits (Channel A only) 
RR8 Receive Buffer 
RR10 Miscellaneous status 


RR12 —_ Lower byte of baud rate generator time constant 
RR13 Upper byte of baud rate generator time constant 
RR15 —_External/Status interrupt information 


Write Register Functions 


WRO CRC initialize, initialization commands for the various modes, 


Register Pointers. 
WR1 Transmit/Receive interrupt and data transfer mode definition 


WR2 _Interrupt vector (accessed through either channel) 
WR3 Receive parameters and control 
WR4 — Transmit/Receive miscellaneous parameters and modes 


WR5 Transmit parameters and controls 

WR6 ‘Sync characters or SDLC address field 

WR? ‘Sync character or SDLC flag 

*WR7' — Extended Feature and FIFO Control (WR? Prime) 


WR8 ‘Transmit buffer 
WR9 Master interrupt control and reset (accessed through 


either channel) 
WR10 Miscellaneous transmitter/receiver control bits 
WR11 = Clock mode control 
WR1i2 Lower byte of baud rate generator time constant 
WR13 — Upper byte of baud rate generator time constant 
WR14 Miscellaneous control bits 
WR15 __ External/Status interrupt control 
* 85C30 Only 
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There are three choices to move data into and out of the 
SCC: Polling, interrupt (vectored and non-vectored), and 
Block Transfer. The Block Transfer mode can be imple- 
mented under CPU or DMA control. 


Polling 

When polling, all interrupts are disabled. Three status 
registers in the SCC are automatically updated whenever 
any function is performed. For example, End-Of-Frame in 
SDLC mode sets a bit in one of these status registers. The 
purpose of polling is for the CPU to periodically read a 
status register until the register contents indicate the need 
for data to be transferred. Only one register needs to be 
read; depending on its contents, the CPU either writes 
data, reads data, or continues. Two bits in the register 
indicate the need for data transfer. An alternative is a poll 
of the Interrupt Pending register to determine the source of 
an interrupt. The status for both channels resides in one 
register. 


Interrupts 

The SCC's interrupt structure supports vectored and nested 
interrupts. Nested interrupts are supported with the inter- 
rupt acknowledge feature (/INTACK pin) of the SCC. This 
allows the CPU to recognize the occurrence of an interrupt, 
and re-enable higher priority interrupts. Because an INTACK 
cycle will release the /INT pin from the active state, a higher 
priority SCC interrupt or another higher priority device can 
interrupt the CPU. When an SCC responds to an Interrupt 
Acknowledge signal (INTACK) from the CPU, an interrupt 
vector can be placed on the data bus. This vector is written 
in WR2 and may be read in RR2. To speed interrupt 
response time, the SCC can modify three bits in this vector 
to indicate status. If the vector is read in Channel A, status 
is never included; if itis read in Channel B, status is always 
included. 


Each of the six sources of interrupts in the SCC (Transmit, 
Receive, and External/Status interrupts in both channels) 
has three bits associated with the interrupt source: Inter- 
rupt Pending (IP), Interrupt Under Service (IUS), and 
Interrupt Enable (IE). Operation of the IE bit is straightfor- 
ward. If the IE bitis set for a given interrupt source, then that 
source can request interrupts. The exception is when the 
MIE (Master Interrupt Enable) bit in WR9Q is reset and no 
interrupts can be requested. The IE bits are write only. 


The other two bits are related to the interrupt priority chain 
(Figure 10). As amicroprocessor peripheral, the SCC may 
request an interrupt only when no higher priority device is 
requesting one, e.g., when IEl is High. If the device in 


question requests an interrupt, it pulls down /INT. The CPU 


then responds with /INTACK, and the interrupting device 
places the vector on the data bus. 
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Peripheral Peripheral 


D7-DO ANT /INTACK 


MUTT 7 
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ANTACK 


Figure 10. SCC interrupt Priority Schedule 


The SCC can also execute an interrupt acknowledge cycle 
through software. In some CPU environments it is difficult 
to create the /INTACK signal with the necessary timing to 
acknowledge interrupts and allow the nesting of interrupts. 
In these cases, the /INTACK signal can be created with a 
software command to the SCC. 


In the SCC, the Interrupt Pending (IP) bit signals aneed for 
interrupt servicing. When an IP bit is 1 and the JEI input is 
High, the /INT outputis pulled Low, requesting an interrupt. 
In the SCC, if the IE bit isn't set by enabling interrupts, then 
the IP for that source is never set. The IP bits are readable 
in RR3A. 


The IUS bits signal that an interrupt request is being 
serviced. If an IUS is set, all interrupt sources of lower 
priority in the SCC and external to the SCC are prevented 
from requesting interrupts. The internal interrupt sources 
are inhibited by the state of the internal daisy chain, while 
lower priority devices are inhibited by the lIEO output of the 
SCC being pulled Low and propagated to subsequent 
peripherals. An IUS bit is set during an Interrupt Acknowl- 
edge cycle if there are no higher priority devices request- 
ing interrupts. 


There are three types of interrupts: Transmit, Receive, and 
External/Status. Each interrupt type is enabled under pro- 
gram control with Channel A having higher priority than 
Channel B, and with Receiver, Transmit, and External/ 
Status interrupts prioritized in that order within each chan- 
nel. 


When enabled, the receiver can interrupt the CPU in one 
of three ways: 


1. Interrupt on First Receive Character or Special 
Receive Condition. 


2. Interrupt on All Receive Characters or Special 
Receive Conditions. 


3. Interrupt on Special Receive Conditions Only. 


Interrupt on First Character or Special Condition and 
Interrupt on Special Condition Only are typically used with 
the Block Transfer mode. A special Receive Condition is 
one of the following: receiver overrun, framing error in 
Asynchronous mode, end-of-frame in SDLC mode and, 
optionally, a parity error. The Special Receive Condition 
interrupt is different from an ordinary receive character 
available interrupt only by the status placed in the vector 
during the Interrupt Acknowledge cycle. In Interrupt on 
First Receive Character, an interrupt occurs from Special 
Receive Conditions any time after the first receive charac- 
ter interrupt. 


The main function of the External/Status interrupt is to 
monitor the signal transitions of the /CTS, /DCD, and / 
SYNC pins, however, an External/Status interrupt is also 
caused by a Transmit Underrun condition; a zero count in 
the baud rate generator; by the detection of a Break 
(Asynchronous mode), Abort (SDLC mode) or EOP (SDLC 
Loop mode) sequence in the data stream. The interrupt 
caused by the Abort or EOP has a special feature allowing 
the SCC to interrupt when the Abort or EOP sequence is 
detected or terminated. This feature facilitates the proper 
termination of the current message, correct initialization of 
the next message, and the accurate timing of the Abort 
condition in external logic in SDLC mode. In SDLC Loop 
mode, this feature allows secondary stations to recognize 
the primary station wishes to regain control of the loop 
during a poll sequence. 


Software Interrupt Acknowledge 

On the CMOS version of the SCC, the SCC interrupt 
acknowledge cycle can be initiated through software. If 
Write Register 9 (WR9) bit D5 is set, Read Register 2 (RR2) 
results in an interrupt acknowledge cycle to be executed 
internally. Like a hardware INTACK cycle, a software 
acknowledge causes the /INT pin to return high, the IEO 
pin to go low and set the IUS latch for the highest priority 
interrupt pending. 
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Similar to when the hardware INTACK signal can be used, 
a software acknowledge cycle requires that a Reset High- 
est IUS command be issued in the interrupt service rou- 
tine. Whenever an interrupt acknowledge cycle is used, 
hardware or software, a reset highest |US command is 
required. If RR2 is read from channel A, the unmodified 
vector is returned. If RR2 is read from channel B, then the 
vector is modified to indicate the source of the interrupt. 
The Vector Includes Status (VIS) and No Vector (NV) bits 
in WR9Q are ignored when bit D5 is set to 1. 


When the INTACK and IEI pins are not being used, they 
should be pulled up to V,,, through a resistor (10 kohm 


typical). 


CPU/DMA Block Transfer. The SCC provides a Block 
Transfer mode to accommodate CPU block transfer func- 
tions and DMA controllers. The Block Transfer mode used 
the /WAIT//REQUEST output in conjunction with the Wait/ 
Request bits in WR1. The /WAIT//REQUEST output can be 


Pari 
Start ¥ 


, |P™ 
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defined under software control as a WAIT line in the CPU 
Block Transfer mode or as a REQUEST line in the DMA 
Block Transfer mode. 


To aDMA controller, the SCC REQUEST output indicates 
that the SCC is ready to transfer data to or from memory. 
To the CPU, the WAIT line indicates that the ESCC is not 
ready to transfer data, thereby requesting that the CPU 
extend the I/O cycle. The /DTR//REQUEST line allows full- 
duplex operation under DMA control. 


SCC Data Communications Capabilities 

The SCC provides two independent full-duplex program- 
mable channels for use in any common asynchronous or 
synchronous data communication protocols (Figure 11). 


Each of the datacommunication channels has identical 
features and capabilities. 


Marking Line 


=a 


Asynchronous 
SYNC Data 

Monosync 

Bisync 


Signal | 


as 


External Sync 


Information 


SDLC/HDLC/X.25 


Information 


ee 
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Figure 11. Some SCC Protocols 
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Asynchronous Modes 

Send and Receive is accomplished independently on 
each channel with five to eight bits per character, plus 
optional even or odd parity. The transmitters can supply 
one, one-and-a-half, or two stop bits per character and can 
provide a break output at any time. The receiver break- 
detection logic interrupts the CPU both at the start and at 
the end of a received break. Reception is protected from 
spikes by a transient spike-rejection mechanism that checks 
the signal one-half a bit time after a Low level is detected 
on the receive data input (RxDA or RxDB pins). If the Low 
does not persist (e.g., atransient), the character assembly 
process does not start. 


Framing errors and overrun errors are detected and buff- 
ered together with the partial character on which they 
occur. Vectored interrupts allow fast servicing or error 
conditions using dedicated routines. Furthermore, a built- 
in checking process avoids the interpretation of a framing 
error as a new start bit: a framing error results in the 
addition of one-half a bit time to the point at which the 
search for the next start bit begins. 


7 Bits 
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The SCC does not require symmetric transmit and receive 
clock signals - a feature allowing use of the wide variety of 
clock sources. The transmitter and receiver handle data at 
a rate supplied to the receive and transmit clock inputs. In 
Asynchronous modes, the SYNC pin may be programmed 
as an input used for functions such as monitoring a ring 
indicator. 


Synchronous Modes 

The SCC supports both byte-oriented and bit-oriented 
synchronous communication. Synchronous byte-oriented 
protocols are handled in several modes. They allow char- 
acter synchronization with a 6-bit or 8-bit sync character 
(Monosync), and a 12-bit or 16-bit synchronization pattern 
(Bisync), or with an external sync signal. Leading sync 
characters are removed without interrupting the CPU. 


Five or 7-bit synchronous characters are detected with 8- 
or 16-bit patterns in the SCC by overlapping the larger 
pattern across multiple incoming synchronous characters 
as shown in Figure 12. 


tl, 
_| sync | sync | | sync} data | Data | Data | Data 


——- | ——. 


8 


16 


Figure 12. Detecting 5- or 7-Bit Synchronous Characters 


CRC checking for Synchronous byte oriented modes is 
delayed by one character time so that the CPU may 
disable CRC checking on specific characters. This per- 
mits the implementation of protocols such as IBM Bisync. 


Both CRC-16 (X16 + X15 + X2 +1) and CCITT (X16 + X12 
+ X5 +1) error checking polynomials are supported. Either 
polynomial may be selected in all Synchronous modes. 
Users may preset the CRC generator and checker to all 1's 
or all O's. The SCC also provides a feature that automati- 
cally transmits CRC data when no other data is available 
for transmission. This allows for high speed transmissions 
under DMA control, with no need for CPU intervention at 
the end of a message. When there is no data or CRC to 
send in Synchronous modes, the transmitter inserts 6-,8-, 
or 16-bit sync characters, regardless of the programmed 
character length. 


SDLC Mode 

The SCC supports Synchronous bit-oriented protocols, 
such as SDLC and HDLC, by performing automatic flag 
sending, zero insertion, and CRC generation. A special 
command is used to abort a frame in transmission. At the 
end of a message, the SCC automatically transmits the 
CRC and trailing flag when the transmitter underruns. The 
transmitter may also be programmed to send an idle line 
consisting of continuous flag characters or a steady mark- 
ing condition. 7 


If a transmit underrun occurs in the middle of a message, 
an external/status interrupt warns the CPU of this status 
change so that an abort can be issued. The SCC may also 
be programmed to send an abort itself in case of an 
underrun, relieving the CPU of this task. One to eight bits 
per character can be sent, allowing reception of a mes- 
sage with no prior information about the character struc- 
ture in the information field of a frame. 
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The receiver automatically acquires synchronization on 
the leading flag of a frame in SDLC or HDLC and provides 
asynchronization signalon the /SYNC pin (an interruptcan 
also be programmed). The receiver can be programmed 
to search for frames addressed by a single byte (or four 
bits within a byte) of a user-selected address or to a global 
broadcast address. In this mode, frames not matching 
either the user-selected or broadcast address are ig- 
nored. 


The number of address bytes are extended under software 
control. For receiving data, an interrupt on the first re- 
ceived character, or an interrupt on every character, or on 
special condition only (end-of-frame) can be selected. The 
receiver automatically deletes all O's inserted by the trans- 
mitter during character assembly. CRC is also calculated 
and is automatically checked to validate frame transmis- 
sion. At the end of transmission, the status of a received 
frame is available in the status registers. In SDLC mode, 
the SCC must be programmed to use the SDLC CRC 
polynomial, but the generator and checker may be preset 
to all 1's or all O's. The CRC is inverted before transmission 
and the receiver checks against the bit pattern 
0001110100001111. 


NRZ, NRZI or FM coding may be used in any 1x mode. The 
parity options available in Asynchronous modes are avail- 
able in Synchronous modes. 


SDLC Loop Mode. The SCC supports SDLC Loop mode 
in addition to normal SDLC. In an SDLC Loop, there is a 
primary controller station that manages the message traf- 
fic flow on the loop and any number of secondary stations. 
In SDLC Loop mode, the SCC performs the functions of a 
secondary station while an SCC operating in regular SDLC 
mode acts as a controller (Figure 13). SDLC loop mode 
can be selected by setting WR10 bit D1. 


Secondary #1 Secondary #4 


Secondary #3 






Figure 13. An SDLC Loop 
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Asecondary station in an SDLC Loop is always listening to 
the messages being sent around the loop and, in fact, 
passes these messages to the rest of the loop by retrans- 
mitting them with a one-bit-time delay. The secondary 
station places its own message on the loop only at specific 
times. The controller signals that secondary stations can 
transmit messages by sending aspecial character, called 
an EOP (End Of Poll), around the loop. The EOP character 
is the bit pattern 11111110. Because of zero insertion 
during messages, this bit pattern is unique and easily 
recognized. 


When a secondary station has a message to transmit and 
recognizes an EOP on the line, it changes the last binary 
1 of the EOP to a0 before transmission. This has the effect 
of turning the EOP into a flag sequence. The secondary 
station now places its message on the loop and terminates 
the message with an EOP. Any secondary stations further 
down the loop with messages to transmit appends their 
messages to the message of the first secondary station by 
the same process. Any secondary stations without mes- 
sages to send merely echo the incoming message and are 
prohibited from placing messages on the loop (except 
upon recognizing an EOP). In SDLC Loop mode, NRZ, 
NRZI, and FM coding may all be used. 


The SCC's ability to receive high speed back-to-back 
SDLC frames is maximized by a 10- deep by 19-bit wide 
status FIFO. When enabled (through WR15, bit D2), it 
provides the DMA the ability to continue to transfer data 
into memory so that the CPU can examine the message 
later. For each SDLC frame, a 14-bit byte count and 5 
status/error bits are stored. The byte count and status bits 
are accessed through Read Registers 6 and 7. Read 
Registers 6 and 7 are only accessible when the SDLC FIFO 
is enabled. The 10 x 19 status FIFO is separate from the 3- 
byte receive data FIFO. 


Baud Rate Generator 

Each channel in the SCC contains a programmable baud 
rate generator. Each generator consists of two 8-bit time 
constant registers that form a 16-bit time constant, a 16-bit 
down counter, and a flip-flop on the output producing a 
square wave. On start-up, the flip-flop on the output is set 
in a High state, the value in the time constant register is 
loaded into the counter, and the counter starts counting 
down. The output of the baud rate generator toggles upon 
reaching 0, the value in the time constant register is loaded 
into the counter, and the process is repeated. The time 
constant may be changed at any time, but the new value 
does not take effect until the next load of the counter. 
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The output of the baud rate generator may be used as 
either the transmit clock, the receive clock, or both. It can 
also drive the Digital Phase-Locked Loop (see next sec- 
tion). 


If the receive clock or transmit clock is not programmed to 
come from the TRxC pin, the output of the baud rate 
generator may be echoed out through the TRxC pin. 


The following formula relates the time constant to the baud 
rate where PCLK or RTxC is the baud rate generator input 
frequency in Hertz. The clock mode is 1, 16, 32, or 64, as 
selected in Write Register 4, bits D6 and D7. Synchronous 
operation modes should select 1 and Asynchronous should 
select 16, 32 or 64. 


PCLK or RTxC Frequenc 
Time Constan =" - 
2(Baud Rate)(Clock Rate 


Digital Phase-Locked Loop 

The SCC contains a Digital Phase-Locked Loop (DPLL) to 
recover clock information from a data stream with NRZI or 
FM encoding. The DPLL is driven by a clock that is 
nominally 32 (NRZI) or 16 (FM) times the data rate. The 
DPLL uses this clock, along with the data stream, to 
construct a clock for the data. This clock is then used as the 
SCC receive clock, the transmit clock, or both. When the 
DPLL is selected as the transmit clock source, it will 
provide a jitter free clock output that is the DPLL input 
frequency divided by the appropriate divisor for the se- 
lected encoding technique. 


For NRZI encoding, the DPLL counts the 32x clock to 
create nominal bit times. As the 32x clock is counted, the 
DPLL is searching the incoming data stream for edges 
(either 1 toO, or O to 1). Whenever an edge is detected, the 


Data 1 1 0 
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DPLL makes a count adjustment (during the next counting 
cycle), producing a terminal count closer to the center of 
the bit cell. 


For FM encoding, the DPLL still counts from 0 to 31, but 
with acycle corresponding to two bit times. When the DPLL 
is locked, the clock edges in the data stream should occur 
between counts 15 and 16 and between counts 31 and 0. 
The DPLL looks for edges only during a time centered on 
the 15 to 16 counting transition. 


The 32x clock for the DPLL can be programmed to come 
from either the RTxC input or the output of the baud rate 
generator. The DPLL output may be programmed to be 
echoed out of the SCC through the TRxC pin (if this pin is 
not being used as an input). 


Data Encoding 

The SCC may be programmed to encode and decode the 
serial data in four different ways (Figure 14). In NRZ 
encoding, a 1 is represented by a High level and a 0 is 
represented by a Low level. In NRZI encoding, a 1 is 
represented by no change in level and a 0 is represented 
by a change in level. In FM1 (more properly, bi-phase 
mark), a transition occurs at the beginning of every bit cell. 
A 1 is represented by an additional transition at the center 
of the bit cell and a O is represented by no additional 
transition at the center of the bit cell. In FMO (bi-phase 
space), a transition occurs at the beginning of every bit 
cell. A 0 is represented by an additional transition at the 
center of the bit cell, and a 1 is represented by no 
additional transition at the center of the bit cell. In addition 
to these four methods, the SCC can be used to decode 
Manchester (bi-phase level) data by using the DPLL in the 
FM mode and programming the receiver for NRZ data. 
Manchester encoding always produces a transition at the 
center of the bit cell. If the transition is O to 1, the bit is a0. 
If the transition is 1 to O, the bit is a 1. 


0 1 0 


we 
NRZI \ / \ 
 \J\S\_S NSN 
oo XJ \S NIN SI 
Manchester —\SJ\K JVI \ JS 


Figure 14. Data Encoding Methods 
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Auto Echo and Local Loopback 

The SCC is capable of automatically echoing everything it 
receives. This feature is useful mainly in Asynchronous 
modes, but works in Synchronous and SDLC modes as 
well. Auto Echo mode (TxD is RxD) is used with NRZI or FM 
encoding with no additional delay because the data stream 
is not decoded before retransmission. In Auto Echo mode, 
the /CTS input is ignored as a transmitter enable (although 
transitions on this input can still cause interrupts if pro- 
grammed to do so). In this mode, the transmitter is actually 
bypassed and the programmer is responsible for dis- 
abling transmitter interrupts and /WAIT//REQUEST on trans- 
mit. 


The SCC is also capable of local loopback. In this mode, 
TxD or RxD is just like Auto Echo mode. However, in Local 
Loopback mode the internal transmit data is tied to the 
internal receive data and RxD is ignored (except to be 
echoed out through TxD). The /CTS and /DCD inputs are 
also ignored as transmit and receive enables. However, 
transitions on these inputs can still cause interrupts. Local 
Loopback works in Asynchronous, Synchronous and SDLC 
modes with NRZ, NRZI or FM coding of the data stream. 


SDLC FIFO Frame Status FIFO Enhancement 

The SCC's ability to receive high speed back-to-back 
SDLC frames is maximized by a 10- deep by 19-bit wide 
status FIFO. When enabled (through WR15, bit D2), it 
provides the DMA the ability to continue to transfer data 
into memory so that the CPU can examine the message 
later. For each SDLC frame, a 14-bit byte count and 5 
status/error bits are stored. The byte count and status bits 
are accessed through Read Registers 6 and 7. Read 
Registers 6 and 7 are only accessible when the SDLC FIFO 
is enabled. The 10x19 status FIFO is separate from the 3- 
byte receive data FIFO. 


When the enhancement is enabled, the status in read 
register 1 (RR1) and byte count for the SDLC frame are 
stored in the 10 x 19 bit status FIFO. This allows the DMA 
controller to transfer the next frame into memory while the 
CPU verifies that the message was properly received. 


Summarizing the operation; data is received, assembled, 
and loaded into the eight byte FIFO before being trans- 
ferred to memory by the DMA controller. When a flag is 
received at the end of an SDLC frame, the frame byte count 
from the 14-bit counter and five status bits are loaded into 
the status FIFO for verification by the CPU. The CRC 
checker is automatically reset in preparation for the next 
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frame which can begin immediately. Since the byte count 
and status are saved for each frame, the message integrity 
is verified at a later time. Status information for up to 10 
frames is stored before a status FIFO overrun can occur. 


If a frame is terminated with an ABORT, the byte count is 
loaded to the status FIFO and the counter reset for the next 
frame. 


FIFO Detail 
For a better understanding of details of the FIFO operation, 
refer to the block diagram in Figure 15. 


Enable/Disable 

This FIFO is implemented so that it is enabled when WR15, 
bit D2, is set and the SCC is in the SDLC/HDLC mode. 
Otherwise, the status register contents bypass the FIFO 
and go directly to the bus interface (the FIFO pointer logic 
is reset either when disabled or through a channel or 
power-on reset). When the FIFO mode is disabled, the 
SCC is completely downward compatible with the NUOS 
Z8530. The FIFO mode is disabled on power-up (WR15 D2 
is set to 0 on reset). The effects of backward compatibility 
on the register set are that RR4 is an image of RRO, RR5is 
an image of RR1, RR6 is an image of RR2 and RR7 is an 
image of RR3. For the details of the added registers, refer 
to Figure 18. The status of the FIFO Enable signal is 
obtained by reading RR15, bit D2. If the FIFO is enabled, 
the bit will be set to 1; otherwise, it will be reset. 


Read Operation 

When WR 15 bit D2 is set and the FIFO is not empty, the next 
read to status register RR1 or the additional registers RR7 
and RR6, are from the FIFO. Reading status register RR1 
causes one location of the FIFO to be emptied, so status is 
read after reading the byte count, otherwise the count is 
incorrect. Before the FIFO underflows, itis disabled. In this 
case, the multiplexer is switched to allow status to read 
directly from the status register and reads from RR7 and 
RR6 contain bits that are undefined. Bit D6 of RR7 (FIFO 
Data Available) is used to determine if status data is 
coming from the FIFO or directly from the status register, 
since it is set to 1 whenever the FIFO is not empty. 


Since not all status bits are stored in the FIFO, the All Sent, 
Parity, and EOF bits bypass the FIFO. The status bits sent 
through the FIFO are Residue Bits (3), Overrun, and CRC 
Error. 
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FUNCTIONAL DESCRIPTION (Continued) 


Interface 
to SCC 


Frame Status FIFO Circuitry 


SCC Status Reg Reset on Flag Detect 
a Resicue Bia) Byte Counter Increment on Byte Detection 


Enable Count in SDLC 


Overrun, CRC Error 





: End of Frame Signal 
et were Status Read Comp 


FIFO Array Tail Pointer 
10 Deep by 19 Bits Wide _ 4-Bit Counter 


Head Pointer 
4-Bit Counter 
4-Bit Comparator 
Over Equal 


6 Bits Bit7 Bit6 Bits 5-0 RR6 FIFO Enable 
RR1 





NN 

WR(15) Bit 2 
RR7 D5-DO + RR6 D7 - DO Set Enables 
Byte Counter Contains 14 bits Status FIFO 


for a 16 KByte maximum count. 


RR7 D6 
FIFO Data available status bit Status Bit set to 1 
When reading from FIFO. 


RR7 D7 
FIFO Overflow Status Bit 
MSB pf RR(7) is set on Status FIFO overflow 


In SDLC Mode the following definitions apply. 
- All Sent bypasses MUX and equals contents of SCC Status Register. 


- Parity Bits bypasses MUX and does the same. 
- EOF is set to 1 whenever reading from the FIFO. 


Figure 15. SDLC Frame Status FIFO 
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The sequence for proper operation of the byte count and 
FIFO logic is to read the registers in the following order: 
RR7, RR6, and RR1 (reading RR6 is optional). Additional 
logic prevents the FIFO from being emptied by multiple 
reads from RR1. The read from RR7 latches the FIFO 
empty/full status bit (D6) and steers the status multiplexer 
to read from the SCC megacell instead of the status FIFO 
(since the status FIFO is empty). The read from RR1 allows 
an entry to be read from the FIFO (if the FIFO was empty, 
logic was added to prevent a FIFO underflow condition). 


0 7 O 
[Flajolojolojclclr| 














Internal Byte Strobe 
Increments Counter 


Z80030/Z285C30 
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Write Operation 

When the end of an SDLC frame (EOF) has been received 
and the FIFO is enabled, the contents of the status and 
byte-count registers are loaded into the FIFO. The EOF 
signal is used to increment the FIFO. If the FIFO overflows, 
the RR7 bit D7 (FIFO Overflow) is set to indicate the 
overflow. This bit and the FIFO control logic is reset by 
disabling and re-enabling the FIFO control bit (WR15 bit 
D2). For details of FIFO control timing during an SDLC 
frame, refer to Figure 16. 


0 7 O 
[FJ ajolo}ojolcjc}r| 







internal Byte Strobe 
increments Counter 


Don't Load Reset Reset Reset 
Counter On Byte Counter Byte Counter Byte Counter 
1st Flag Load Counter Load Counter 
Reset Byte Into FIFO and into FIFO And 


Counter Here Increment PTR increment PTR 





Figure 16. SDLC Byte Counting Detail 


PROGRAMMING 


The SCC contains write registers in each channel that are 
programmed by the system separately to configure the 
functional personality of the channels. 


Z85C30 


In the SCC, the data registers are directly addressed by 
selecting a High on the D//C pin. With all other registers 
(except WRO and RRO), programming the write registers 
requires two write operations and reading the read regis- 
ters requires both a write and a read operation. The first 
write is to WRO and contains three bits that point to the 
selected register. The second write is the actual control 
word for the selected register, and if the second operation 
is read, the selected read register is accessed. All of the 
SCC registers, including the data registers, may be ac- 
cessed in this fashion. The pointer bits are automatically 
cleared after the read or write operation so that WRO (or 
RRO) is addressed again. 


Z80C30 


All SCC registers are directly addressable. How the SCC 
decodes the address placed on the address/data bus at 
the beginning of a Read or Write cycle is controlled by a 
command issued in WROB. In the Shift Right mode the 


channel select A/B is taken from ADO and the state of AD5 
is ignored. In the Shift Left mode the channel select A/B is 
taken from AD5 and the state of ADO is ignored. AD7 and 
AD6 are always ignored as address bits and the register 
address itself occupies AD4-AD1. 


Z85C30/Z80C30 Setup 

Initialization. The system program first issues a series of 
commands to initialize the basic mode of operation. This is 
followed by other commands to qualify conditions within 
the selected mode. For example, in the Asynchronous 
mode, character length, clock rate, number of stop bits, 
and even or odd parity should be set first. Then the 
interrupt mode is set, and finally, the receiver and transmit- 
ter are enabled. 


Write Registers. The SCC contains 15 write registers for 
the 80C30, while there are 16 for the 85C30 (one more 
additional write register if counting the transmit buffer) in 
each channel. These write registers are programmed 
separately to configure the functional "personality" of the 
channels. There are two registers (WR2 and WR9) shared 
by the two channels that are accessed through either of 
them. WR2 contains the interrupt vector for both channels, 
while WR9 contains the interrupt control bits and reset 
commands. Figure 17 shows the format of each write 
register. 
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PROGRAMMING (Continued) 


Write Register 0 (non-multiplexed bus mode) 


}p7 | pe] 05 [4 o3} oe] 01 | bo 


0 60 
0 1 
1 O 
1 1 


0 O O Register 0 
0 O 1 Register 1 
0 1 =O Register 2 
0 1 #1 = Register 3 
1 0 O Register 4 
1 O 1 Register5 
1 1 O Register 6 
1 1 +1 Register 7 
0 oO O Register 8 
0 O 1 Register 9 
0 1 O Register 10 
O 1 1 Register 14 
1 OO O Register 12 
1 0 1. Register 13 
1 1  O Register 14 
1 1 1. Register 15 

0 O O Null Code 

0 QO 1. Point High 

0 1 QO Reset Ext/Status Interrupts 

0 1 1 + Send Abort (SDLC) 

1 0 O Enable Int on Next Rx Character 

1 0 1. Reset Tx Int Pending 

1 1 OO Error Reset 

1 1 1 + Reset Highest US 

Null Code 

Reset Rx CRC Checker 

Reset Tx CRC Generator 


Reset Tx Underrun/EOM Latch 


* With Point High Command 


Write Register 0 (multiplexed bus mode) 


[o7 | De] 05 | p+} 09] 02} | Do} 


“~-~00 
-o-0 


Null Code 
Null Code 


Write Register 1 


}p7 } 06 | 05 [04 {pa} D2} 01 | bo 


2a Os © 





Write Register 2 


p7 | 06 | ps} 04 [3 [D2] 01 | bo 


li 


Write Register 3 


b7 | 06 [ps] 04] 0s [pe [os | bo 


L- 


Rx int Disable 

Rx Int On First Character or Special Condition 
int On All Rx Characters or Special Condition 
Rx Int On Special Condition Only 


Select Shift Left Mode i‘ 
Select Shift Right Mode 





0 

Oo O O- Null Code 
0 0 1 Null Code 
0 1 QO _ Reset Ext/Status Interrupts 
Oo 1 1 SendAbort 
1 0 O _ Enable tnt on Next Rx Character 
1 0 1 Reset Tx Int Pending 

1 1 0 Error Reset 

1 1 1 Reset Highest !US 

Null Code 

Reset Rx CRC Checker 

Reset Tx CRC Generator 


Reset Tx Underrun/EOM Latch 


*B Channel Only 


[i 


Rx 5 Bits/Character 
Rx 7 Bits/Character 
Rx 6 Bits/Character 
Rx 8 Bits/Character 


—a=4 O © 
=~O-~O 


Figure 17. Write Register Bit Functions 
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Ext Int Enable 
Tx Int Enable 
Parity is Special Condition 


WAIT/DMA Request On 
Receive//Transmit 


/WAIT/DMA Request Function 
WAIT/DMA Request Enable 


vo 


Interrupt 
Vector 


E68 5 


V5 
V6 


Rx Enable 

Sync Character Load Inhibit 
Address Search Mode (SDLC) 
Rx CRC Enable 

Enter Hunt Mode 

Auto Enables 


Z80C30/Z85C30 


“A 2ilLds SERIAL COMMUNICATION CONTROLLER 
SE a ee Le a a a a a TT TT a I a EE NE a a aN a Te ET ETE 
Write Register 4 Write Register 5 


[07 } b8 | 0s [4 | na] be [01 | bo} }o7 | b6 [ps }o4 | bs [p2 | Dt J bo 





= Parity Enable | L Tx CRC Enable 
Parity EVEN//ODD RTS 
/SDLC/CRC-16 
0 0. Sync Modes Enable 
0 1. 1 Stop Bit/Character Tx Enable 
1 0 1 1/2 Stop Bits/Character k 
1 1  2Stop Bits/Character vend Bie 
0 O Tx 5 Bits(Or Less)/Character 
0 OO. 8-Bit Sync Character 0 1 1x7 Bits/Character 
0 1. 16-Bit Sync Character 1 OO Tx 6 Bits/Character 
1 0 SDLC Mode (01111110 Flag) 1 1. Tx 8 Bits/Character 
1 1. External Sync Mode 
DTR 
0 O X1 Clock Mode 
0 1 X16 Clock Mode 
1  O X82 Clock Mode 
1 1 X64 Clock Mode 


Figure 17. Write Register Bit Functions (Continued) 
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PROGRAMMING (Continued) 


Write [or| oof [oe] oa] [or] 6 


[ez [oe]os] «Tos [oe [or [oo] 


Trak 


Sync7 Sync6 SyncS Synce4 Sync3 Sync2 Synci Monosyne, 8 Bits 
Synct SyncO SyncS Syne4 Sync3 Sync2 Synci rl Monosync, 6 Bits 
Sync7 Sync6 Sync5 Syne4 Sync3 Sync2 Synci SyncO  Bisyne, 16 Bits 


Sync3. Sync2 Syncei Syncd 1 1 1 1 Bisync, 12 Bits 

ADR7 ADR6 ADRS ADR4 ADR3 ADR2 ADR1 ADRO SDLC 

ADR7 ADR6 ADRS ADR4 x x x x SDLC (Address Range) 
Write Porpos] os] [=] ] 7 


[er ]oeJos]o«]os [oe] ox Too} 


Trae. 


Sync7 Sync6 Sync5 Sync4 Sync3 Sync2 Synci SyncO Monosyne, 8 Bits 

Sync5 Sync4 Sync3 Sync2 Synci Syncod x x Monosyne, 6 Bits 

Sync15 Synci4 Syncei3 Synci2 Syneii SynciO Sync9 Sync8 _ Bisyne, 16 Bits 

Synci1 Sync10 Sync9 Sync8 Sync7 Sync6 SyncS Sync4 __ Bisyne, 12 Bits 
0 1 1 1 1 1 1 0 SDLC 


WR 7' Prime {85C30 only) 


[07] os] 0s] 04] oJ v2] 01 | bo} 


- 


Auto Tx Flag 

Auto EOM Reset 

Auto /RTS Deactivation 
Force TxD High 
/DTR//REQ Fast Mode 
Complete CRC Reception 
Extended Read Enable 
Reserved (Program as 0) 


Figure 17. Write Register Bit Functions (Continued) 
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Write Register 9 Write Register 12 


[p7| bs | ps } D4] 0s | pz} ot | bo 107 | 06 | ps } D4} 03 | De | Dt} Do | 


NV 
DLC 
MIE 
Status High//Status Low 
Software INTACK Enable 


=| 


B 
ge 2gRese 














Lower Byte of 
Time Constant 
QO OQ No Reset 
QO 1° Channel Reset B TC7 
1 0 Channel Reset A 
1 1 Force Hardware Reset 
Write Register 13 
D7 
Write Register 10 }7 | Dé } 05 | D4} 03 | D2 | D1 | Do 
[07 | bs} ps | D4 | 03] D2 | D1 | Do | Lice 
Eee: ede TON" Upper Byte of 
Abort//Flag On Underrun TC12 Time Constant 
Mark//Flag Idle TC13 
Go Active On Poll TC14 
TC15 
0 O NRZ 
0 1 NRZI 
1 0 FM1 (Transition = 1) Write Register 14 
1 1 FMO (Transition = 0) 
[07 | D6 | 0s | D4 | bs} b2 | 1 | Do 
CRC Preset 1//O 
| L_ BR Generator Enable 
Wire Resist! BR Generator Source 
[07 | 06 | ps | 04 | os | v2 | D1 | Do | /OTR/Request Function 
| | | Auto Echo 
Local Loopback 
0 O /TRxC Out = Xtal Output EP 
O 1 = /TRxC Out = Transmit Clock 
1 0 /TRxC Out = BR Generator Output 0 0 OQ Null Command 
1 1 /TRxC Out = DPLL Output 0 O 1. Enter Search Mode 
0 1 O Reset Missing Clock 
/TRxC O/| 0 1 #1 = Disable DPLL 
1 Q O Set Source = BR Generator 
0 0 Transmit Clock =/RTxC Pin 1 0 1 Seat Source = /RATxC 
0 1. Transmit Clock = /TRxC Pin 1 1 © SetFM Mode 
1 0 Transmit Clock = BR Generator Output 1 1° 1 SetNRZ! Mode 
1 1. Transmit Clock = DPLL Output 
Write Register 15 
0 O Receive Clock = /RTxC Pin 
0 1 Receive Clock = /TRxC Pin 107 | pe | 05] D4 | 03} b2 | D1 | Do 
1 0 Receive Clock = BR Generator Output 
1 1 Receive Clock = DPLL Output 
ITXC Xtal//No Xtal 0 
Zero Count IE 
SDLC FIFO Enable 
DCD IE 
Syne/Hunt IE 
CTSIE 
Tx Underrun/EOM IE 
Break/Abort jE 


Figure 17. Write Register Bit Functions (Continued) 
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PROGRAMMING (Continued) 


Read Registers. The SCC contains ten read registers 
(eleven, counting the receive buffer (RR8) in each chan- 
nel). Four of these may be read to obtain status information 
(RRO, RR1, RR10, and RR15). Two registers (RR12 and 
RR13) are read to learn the baud rate generator time 
constant. RR2 contains either the unmodified interrupt 


Read Register 0 
107} b6 | 0s | 4 [0s | p2 } D1 | Do) 


Rx Character Available 
Zero Count 

Tx Buffer Empty 

DCD 

Sync/Hunt 

CTS 

Tx Underrun/EOM 
Break/Abort 


Te 


Read Register 1 


ee 


All Sent 

Residue Code 2 
Residue Code 1 
Residue Code 0 
Parity Error 

Rx Overrun Error 
CRC/Framing Error 
End of Frame (SDLC) 





Read Register 2 


1p7 [06] 0s | 4 [03 | pz 0+ | bo] 


vo 
V1 
V2 


V3 Interrupt 
V4 Vector ™ 


- 


(i 


V5 
V6 


* Modified In B Channel 
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vector (Channel A) or the vector modified by status infor- 
mation (Channel B). RR3 contains the Interrupt Pending 
(IP) bits (Channel A only -, Figure18). RR6 and RR7 contain 
the information in the SDLC Frame Status FIFO, but is only 
read when WR15 D2 is set (Figure 15). 


Read Register 3 


}o7 | b6 | 0s [4] 03 | 2 [1 | 0 


Channel B Ext/Status IP 
Channel B Tx IP 
Channel B Rx IP 
Channel A Ext/Status IP 
Channel A Tx IP 
Channel A Rx IP 

0 

0 





* Always 0 In B Channel 


Read Register 10 


Sooo 


On Loop 

0 

0 

Loop Sending 

0 

Two Clocks Missing 





One Clock Missing 


Read Register 12 


7 [06 Jos | 4} 08 | 2} 0+ J bo 


TCO 
TC1 
TC2 
Lower Byte 
TC4 of Time Constant 


TCS 


TC7 


Figure 18. Read Register Bit Functions 
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Read Register 13 Read Register 15 


[07 | 6} os | p+ Jo | 02 [D+ | bo| 07 | be | ps } 04 J 03 | 2 [D1 } 0} 


| L Tcs | L_ 0 

Tc9 Zero Count IE 

TC10 0 
TCO11 Upper Byte DCD IE 
TC12 of Time Constant Sync/Hunt IE 
TC13 CTS IE 
TC14 Tx Underrun/EOM IE 
TC15 Break/Abort iE 


Figure 18. Read Register Bit Functions (Continued) 


Z85C30 Timing 


and /RD that are related to PCLK. Since PCLK has no  PCLKs regardless of which register or channel is being 
phase relationship with (WR and /RD, the circuitry gener- accessed. 

ating the internal control signals provides time for meta- 

stable conditions to disappear. This gives rise toarecov- Read Cycle Timing 

ery time related to PCLK. The recovery time applies only _—_— Figure 19 illustrates Read cycle timing. Addresses on A// 
between bus transactions involving the SCC. Therecovery Band D//C and the status on /INTACK must remain stable 
time required for proper operation is specified from the — throughout the cycle. If /CE falls after /RD falls, or if it rises 
falling edge of /WR or /RD in the first transaction involving before /RD rises, the effective /RD is shortened. 

the SCC to the falling edge of /WR or /RD in the second 


A//B, D//C Address Valid 
/INTACK / \ 
ICE \ / 


/RD \ / 


Figure 19. Read Cycle Timing 


The SCC generates internal control signals from the WR _transaction involving the SCC. This time must be at least 3 2 
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PROGRAMMING (Continued) 

Write Cycle Timing 

Figure 20 illustrates Write cycle timing. Addresses on A//B 


and D//C and the status on /INTACK must remain stable 
throughout the cycle. If /CE falls after /WR falls, or if it rises 


280C030/285C30 
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before /WR rises, the effective /WR is shortened. Data must 
be valid before the falling edge of /WR. 


A//B, D//C Address Valid 


/INTACK 


Tl 7—r 


a, ae al 


D7-DO 


Data Valid 


Figure 20. Write Cycle Timing 


Interrupt Acknowledge Cycle Timing 

Figure 21 illustrates Interrupt Acknowledge cycle timing. 
Between the time /INTACK goes Low and the falling edge 
of /RD, the internal and external IEI/IEO daisy chains settle. 
lf there is an interrupt pending in the SCC and IEl is High 
when /RD falls, the Acknowledge cycle is intended for the 
SCC. In this case, the SCC may be programmed to 
respond to /RD Low by placing its interrupt vector on D7- 


DO. It then sets the appropriate Interrupt-Under-Service 
latch internally. If the external daisy chain is not used, then 
AC parameter #38 is required to settle the interrupt priority 
daisy chain internal to the SCC. If the external daisy chain 
is used, the user should follow the equation in AC Charac- 
teristics, Note 5 of the Read/Write Timing Table for calcu- 
lating the required daisy-chain settle time. 


[AINTACK \ .f / 
See ee —— 
/RD 


C_ X=) 


Figure 21. Interrupt Acknowledge Cycle Timing 





“A 2iLaS 
Z80C30 Timing 


The SCC generates internal control signals from /AS and 
/DS that are related to PCLK. Since PCLK has no phase 
relationship with /AS and /DS, the circuitry generating 
these internal control signals must provide time for meta- 
stable conditions to disappear. This gives rise to a recov- 
ery time related to PCLK. The recovery time applies only 
between bus transactions involving the SCC. The recovery 
time required for proper operation is specified from the 
falling edge of /DS in the first transaction involving the SCC 
to the falling edge of /DS in the second transaction involv- 
ing the SCC. 
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Read Cycle Timing 

Figure 22 illustrates Read cycle timing. The address on 
AD7-ADO and the state of /CSO and /INTACK are latched 
by the rising edge of /AS. R//W must be High to indicate a 
Read cycle. CS1 must also be High for the Read cycle to 
occur. The data bus drivers in the SCC are then enabled 
while /DS is Low. 


/AS \ / 
/CSO \ / 
/INTACK / \ 


AD7-ADO 


a re 
oy a 


Figure 22. Read Cycle Timing 
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PROGRAMMING (Continued) 

Write Cycle Timing 

Figure 23 illustrates Write cycle timing. The address on 


AD7-AD0 and the state of /CSO and /INTACK are latched 
by the rising edge of /AS. R//W must be Low to indicate a 


280030/285C30 
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Write cycle. CS1 must be High for the Write cycle to occur. 
/DS Low strobes the data into the SCC. 


/AS \ / 
/CSO \ / 
/INTACK / \ 


AD7-ADO 


Came X Km C—~*é 


“— - 


Figure 23. Write Cycle Timing 


Interrupt Acknowledge Cycle Timing 

Figure 24 illustrates Interrupt Acknowledge cycle timing. 
The address on AD7-ADO and the state of /CSO and 
/INTACK are latched by the rising edge of /AS. However, 
if /INTACK is Low, the address and /CSO are ignored. The 
state of the R/W and CS1 are also ignored for the duration 
of the Interrupt Acknowledge cycle. Between the rising 
edge of /AS and the falling edge of /DS, the internal and 
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external IEI/IEO daisy chains settle. If there is an interrupt 
pending in the SCC, and IEl is High when /DS falls, the 
Acknowledge cycle was intended forthe SCC. Inthis case, 
the SCC is programmed to respond to RD Low by placing 
its interrupt vector on D7-D0O and then internally set the 
appropriate Interrupt-Under-Service latch. 


ss Z80030/Z85C30 
A 2ildis | SERIAL COMMUNICATION CONTROLLER 


enn EeEReeeieeeeeemememeenmmmemeemmeeen 
-———_—_——_—___—_ 


/INTACK \ / 


nn fy poem 
/DS 


Figure 24. Interrupt Acknowledge Cycle Timing 
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ABSOLUTE MAXIMUM RATINGS 

Veg Supply Voltage range .........c eee —0.3V to +7.0V 
Voltages on all pins 

with respect to GND... eeeeeeteeeee -3V to V,,+0.3V 
T, Operating Ambient 

T@MP@Prature ......... cc ccceeesseeeeees See Ordering Information 
Storage Temperature ..........cceceeeeees —65°C to +150°C 


STANDARD TEST CONDITIONS 


The DC Characteristics and capacitance sections below 
apply for the following standard test conditions, unless 
otherwise noted. All voltages are referenced to GND. 
Positive current flows into the referenced pin. 


+5V 


2.1KQ 


From Output 
Under Test 


100 pF 250 WA 


Figure 25. Standard Test Load 
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Stresses greater than those listed under Absolute Maxi- 
mum Ratings may cause permanent damage to the de- 
vice. This is a stress rating only; operation of the device at 
any condition above those indicated in the operational 
sections of these specifications is not implied. Exposure to 
absolute maximum rating conditions for extended periods 
may affect device reliability. 


mM +450V<V..<+5.50V 


cco ~ 


m GND=O0V 
m T, as specified in Ordering Information 


+5V 
2.2K 


From Output 


50 pF | 


Figure 26. Open-Drain Test Load 


5 Z80C30/Z85C30 
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CAPACITANCE 





Symbol Parameter Min Max Unit Test Condition 

Cn Input Capacitance 10 pF Unmeasured Pins 
Cour Output Capacitance 15 pF Returned to Ground 
Cis Bidirectional Capacitance 20 pF 

Notes: 


f = 1 MHz, over specified temperature range. 
Unmeasured pins returned to Ground. 


MISCELLANEOUS 
Gate Count 6800 


DC CHARACTERISTICS 
Z80C30/Z85C30 
Symbol Parameter Min Typ Max Unit Condition 
Vig Input High Voltage 2.2 Vog $0.3 V 
Vie Input Low Voltage 0.3 0.8 V 
Von Output High Voltage 2.4 V lou = 71.6 mA 
Meas Output High Voltage Vog 0.8 V lon = 7200 pA 
Via. Output Low Voltage 0.4 V lop = +2.0 MA 
be Input Leakage +10.0 pA 0.4V.,+ 2.4V 
lr Output Leakage +10.0 pA 0.4 Vay, + 2.4V 
lees Voc Supply Current [2] 7 12 (10 MHz) mA Voc = OV V4, = 4.8 V, = 0 
9 15(16.384 MHz) mA Crystal Oscillator off 
ee Crystal OSC Current [3] 4 mA Current for each OSC 
in addition to |,,, 
Notes: 


[1] V..= 5V #10% unless otherwise specified, over specified temperature range. 
[2] Typical |, was measured with oscillator off. 
[3] No |,,(OSC) max is specified due to dependency on external circuit and frequency of oscillation. 
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AC CHARACTERISTICS 
Z85C30 Read/Write Timing Diagrams 


PCLK L. 
ee 
Oe a a ai ae Sal: 


fale] foot rr 


ICE 


3) 4) 


ils 


/RD 
| |g 
see gen — 
Read sre A 


. neo 


in -—F a ie 
Write 
@) 

MWI//REQ 

Wait 

MWI//REQ 

Request 
/DTR//REQ 

Request 

G7) 


Figure 27. Z85C30 Read/Write Timing Diagram 
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PCLK 
©O =| 
f 
5 ® 


/INTACK 


/RD 


D7-DO 


IE! 





IEO ( 


ANT 


Figure 28. Z85C30 Interrupt Acknowledge Timing Diagram 


PCLK 


ICE 


/RD or WR 


Figure 29. Z85C30 Cycle Timing Diagram 


MWR 


/RD 





Figure 30. Z85C30 Reset Timing Diagram 
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AC CHARACTERISTICS 
Z85C30 Read/Write Timing Table 
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Symbol 


TwPCl 
TwPCh 
T#PC 
TrPC 
TcPC 


TSA(WR) 
ThA(WR) 
TsA(RD) 
ThA(RD) 


TsIA(PC) 
TsIAi(WR) 
THIA(WR) 
TSIAI(RD) 
THIA(RD) 
ThIA(PC) 


TsCEI(WR) 
ThCE(WR) 
TsCEh(WR) 
TsCEI(RD) 
ThCE(RD) 
TsCEh(RD) 
TwRDI 


TdRD(DRA) 
TdRDr(DR) 
TRDI(DR) 
TdRD(DRz) 
TdA(DR) 
TwWRI 


TaWR(DW) 
ThOW(WR) 
TdWR(W) 
TaRD(W) 
TaWRE(REQ) 
TARD{(REQ) 


Parameter 


PCLK Low Width 
PCLK High Width 
PCLK Fall Time 
PCLK Rise Time 
PCLK Cycle Time 


Address to /WR Fall Setup Time 
Address to /WR Rise Hold Time 
Address to /RD Fall Setup Time 
Address to /RD Rise Hold Time 


/INTACK to PCLK Rise Setup Time 
/INTACK to /WR Fall Setup Time 
/INTACK to /WR Rise Hold Time 
/INTACK to /RD Fall Setup Time 
/INTACK to /RD Rise Hold Time 
/INTACK to PCLK Rise Hold Time 


/CE Low to /WR Fall Setup Time 
/CE to /WR Rise Hold Time 

/CE High to /WR Fall Setup Time 
/CE Low to /RD Fall Setup Time 

/CE to /RD Rise Hold Time 

/CE High to /RD Fall Setup Time 
/RD Low Width 


/RD Fall to Read Data Active Delay 
/RD Rise to Data Not Valid Delay 
/RD Fall to Read Data Valid Delay 
/RD Rise to Read Data Float Delay 
Addr to Read Data Valid Delay 
/WR Low Width 


/WR Fall to Write Data Valid Delay 
Write Data to /WR Rise Hold Time 
/WR Fall to Wait Valid Delay 

/RD Fall to Wait Valid Delay 

/WR Fall to /W//REQ Not Valid Delay 
/RD Fall to (W//REQ Not Valid Delay 


8.5 MHz 
Min Max 
45 2000 
45 2000 
10 
10 

118 4000 

66 

0 

66 

0 

20 

140 

0 

140 

0 

38 

0 

0 

58 

0 

0 

58 

145 

0 

0 
135 
38 
210 

145 
35 

0 
168 
168 
168 
168 


120 


120 


125 


125 


10 MHz 
Max 


2000 
2000 
10 
10 
4000 


120 
30 
160 


35 


100 
100 
120 
120 


280030/285C30 
SERIAL COMMUNICATION CONTROLLER 


16 MHz 
Min Max Notes 
26 2000 
26 2000 
5 
5 
61 4000 
35 
0 
35 
0 
15 
70 [1] 
0 
70 [1] 
0 
15 
0 
0 
30 
0 [1] 
0 [1] 
30 [1] 
70 [1] 
0 
0 
70 
30 
100 
75 
20 
0 
50 [4] 
50 [4] 
70 
70 [6] 





. Z80030/Z85C30 
a aiLCis SERIAL COMMUNICATION CONTROLLER 
8.5 MHz 10 MHz 16 MHz 
No Symbol Parameter Min Max Min Max Min Max Notes 
35a TdWRr(REQ) /WR Fall to /DTR//REQ Not Valid ATcPc 4TcPc 4TcPc 
35b TdWRr(REQ) /WR Fall to /DTR//REQ Not Valid 168 100 70 [6] 
36 TdRDr(REQ) /RD Rise to /DTR//REQ Not Valid Delay NA NA NA 
37. TdPC(INT) = PCLK Fall to /INT Valid Delay 500 320 175 
38 — TdIAI(RD) /INTACK to /RD Fall (Ack) Delay 145 90 50 [5] 
39 + TwRDA /RD (Acknowledge) Width 145 125 (5 
40 | TdRDA(DR)  /RD Fall(Ack) to Read Data Valid Delay 135 120 70 
4] TsIEIRDA) {EI to /RD Fall (Ack) Setup Time 95 80 50 
42  ThIEIK(RDA) _ EI fo /RD Rise (Ack) Hold Time 0 0 0 
43 TdIEI(IEO) IEI to IEO Delay Time 95 80 45 
44 TdPC(IEO) PCLK Rise to IEO Delay 195 175 80 
45. TdRDA(INT) /RD Fall to /INT Inactive Delay 480 320 200 [4] 
46 TdRD(WRQ) /RD Rise to WR Fall Delay forNo Reset 15 15 10 
47 — TdWRQ(RD) /WR Rise to /RD Fall Delay for No Reset 15 15 10 
48 TwRES /WR and /RD Low for Reset 145 100 75 
49a ‘Tic Valid Access Recovery Time 3.5TcPe 3.5TcPc 3.57 cPc [3] 
49b_—‘ Trei /RD or /WR Fall to PC Fall Setup Time 0 0 0 [7] 
Notes: 
[1] Parameter does not apply to Interrupt Acknowledge transactions. [6] Parameter applies to enhanced Request mode only (WR7' D4=1) 


[3] Parameter applies only between transactions involving the Z85C30 [7] This specification is only applicable when Valid Access Recovery 
SL1480, if WR/RD falling edge is synchronized to PCLK falling edge, Time is less than 3.5 PCLK. 
then TrC=3TcPc. 


[4] Open-drain output, measured with open-drain test load. 
[5] Parameter is system dependent. For any SCC in the daisy chain, 
TdlAi(RD) must be greater than the sum of TdPC(IEO) for the highest 


priority device in the daisy chain. TsIEI(RDA) for the SCC and 
TdlE\(IEO) for each device separating them in the daisy chain. 
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s 280030/Z85C30 
A Silas SERIAL COMMUNICATION CONTROLLER 


AC CHARACTERISTICS 
Z85C30 General Timing Diagram 
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RTxC 
Transmit 
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Figure 31. Z85C30 General Timing Diagram 
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QW 2iLCis 
AC CHARACTERISTICS 
Z85C30 General Timing Table 
8.5 MHz 
No Symbol Parameter Min Max 
1 TdPC(REQ) /PCLK to W/REQ Valid 250 
2 TdPC(W) /PCLK to Wait Inactive 350 
3 TsRXC(PC) /RxC to /PCLK Setup Time N/A 
4 TsRXD(RXCr) RxD to /RxC Setup Time 0 
5 ThRXD(RxCr) RxD to /RXC Hold Time 150 
6 TSRXD(RXCf) RxD to /RXC Setup Time 0 
7 ThRXD(RXCf) RXD to /RXC Hold Time 150 
8 TsSY(RXC) /SYNC to /RxC Setup Time ~200 
9 ThSY(RXC) /SYNC to/RXC Hold Time 5TcPc 
10 TsTXC(PC) /TxC to /PCLK Setup Time N/A 
11. TdTXCF(TXD) /TxC to TxD Delay 200 
12 = TdTxCr(TXD) /TxC to TxD Delay 200 
13. TdTXD(TRX) TxD to TRxC Delay 200 
14a TwRTXh RTxC High Width 150 
140 = TwRTXh(E) /RTxC High Width 50 
15a TwRTXI TRxC Low Width 150 
15b TwRTXI(E) /RTxC Low Width 50 
16a  TcRTX RTxC Cycle Time 488 
16b — TcRTX(E) /RTxC Cycle Time 125 
17 ~~ TcRTXX Crystal Osc. Period 125 1000 
18 = TwIRXh /TRxC High Width 150 
19 TwTRXI /TRxC Low Width 150 
20 ~—‘TcTRX /TRxC Cycle Time 488 
21 ~~ TwEXT /DCD or /CTS Pulse Width 200 
22 Two /SYNC Pulse Width 200 
Notes: 


[1] 
[2] 
[3] 


[4] 


[5] 
[6] 


RxC is /RTxC or /TRxC, whichever is supplying the receive clock. 
TxC is /TRxC or /RTxC, whichever is supplying the transmit clock. 


Both /RTxC and /SYNC have 30 pF capacitors to ground connected 
to them. 


Synchronization of RxC to PCLK is eliminated in divide by four 
operation. 


Parameter applies only to FM encoding/decoding. 
Parameter applies only for transmitter and receiver; DPLL and baud 
rate generator timing requirements are identical to case PCLK 


requirements. 


The maximum receive or transmit data rate is 1/4 PCLK. 


280C30/285C30 
SERIAL COMMUNICATION CONTROLLER 


10 MHz 16 MHz 
Min Max Min Max Notes 
150 80 
250 180 
N/A N/A [1,4] 
0 0 [1] 
125 50 [1] 
0 0 [1,5] 
125 50 [1,5] 
—150 —100 [1] 
5TcPc 5TcPc [1] 
N/A N/A [2,8] 
150 80 [2] 
150 80 [2.5] 
140 80 
120 80 [6] 
40 15.6 [9] 
120 80 [6] 
40 15.6 [9] 
400 244 [6,7] 
100 31.25 [9] 
100 1000 62 1000 [3] 
120 180 [6] 
120 80 [6] 
400 244 [6,7] 
120 70 
120 70 





[8] External PCLK to /RTxC or /RTxC synchronization requirement 


eliminated for PCLK divide-by-four operation. 


/TRxC and/RTxC rise and falltimes are identical to PCLK. Reference 
timing specs TfPC and TrPC. 


Tx and Rx input clock slew rates should be kept to amaximum of 30 
nsec: All parameters related to input CLK edges should be refer- 
enced at the point at which the transition begins or ends, whichever 
is worst case. 


[9] ENHANCED FEATURE -/RTxC used as input to internal DPLL only. 
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A ZILA 


AC CHARACTERISTICS 
Z85C30 System Timing Diagram 
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280030/285C30 
SERIAL COMMUNICATION CONTROLLER 


Figure 32. Z85C30 System Timing Diagram 
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Z80030/Z85C30 
A eilLCis SERIAL COMMUNICATION CONTROLLER 


AC CHARACTERISTICS 
Z85C30 System Timing Table 

8.5 MHz 10 MHz 16.384 MHz 
No Symbol Parameter Min Max Min Max Min Max Notes* 
1 TdRXC(REQ) /RxC High to W//REQ Valid 8 12 8 12 8 12 [2,5] 
2 TdRXC(W) /RxC High to Wait Inactive 8 14 8 14 8 14 [1,2,5] 
3 TdRdXC(SY) /RxC High to /SYNC Valid 4 7 4 7 4 7 [2,5] 
4 TsRXC(INT) /RxC High to INT Valid 10 16 10 16 10 16 [1,2,5] 
5 TdTXC(REQ) [TxC Low to W//REQ Valid 5 8 5 8 5 8 [3,5] 
6 TdTXC(W) [TxC Low to Wait Inactive 5 11 5 611 5. at [1,3,5] 
7 TdTXC(DRQ) /TxC Low to /DTR//REQ Valid 4 7 4 7 4 "4 [3,5] 
8 TdTXC(INT) /TxC Low to /INT Valid 6 10 6 10 6 10 [1,3,5] 
9a  TdSY(INT) SYNC to INT Valid 2 6 2 6 2 6 [1,5] 
9b  TdSyY(INT) SYNC to INT Valid 2 3 2 3 2 3 [1,4,5] 
10  TdEXT(INT) /DCD or /CTS to /INT Valid 2 6 2 6 2 6 [1,5] 





Notes: 

[1] Open-drain output, measured with open-drain test load. 

[2] /RxC is /RTxC or /TRxC, whichever is supplying the receive clock. 
[3] /TxC is /TRxC or /RTxC, whichever is supplying the transmit clock. 
[4] Units equal to /AS. 

[5] Units equal to TcPc. 
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ass 780030/285C30 
A) iLO SERIAL COMMUNICATION CONTROLLER 


AC CHARACTERISTICS 
Z85C30 Read/Write Timing Table 


8.5 MHz 10 MHz 16 MHz 
No Symbol Parameter Min Max Min Max Min Max Notes 
1 TwPCl PCLK Low Width 45 2000 40 2000 26 2000 
2 TwPCh PCLK High Width 45 2000 40 2000 26 2000 
3 TEPC PCLK Fall Time 10 10 5 
4 TrPC PCLK Rise Time | 10 10 5 
5 TcPC PCLK Cycle Time 118 4000 100 4000 ~—Ssé@S1 4000 
6 TsA(WR) Address to /WR Fall Setup Time 66 50 35 
i ThA(WR) — Address to /WR Rise Hold Time 0 0 0 
8 TsA(RD) — Address to /RD Fall Setup Time 66 50 35 
9 ThA(RD) — Address to /RD Rise Hold Time 0 0 0 
10 ~—=~‘TslA(PC) /INTACK to PCLK Rise Setup Time 20 20 15 


2-38 


: Z80030/Z85C30 
A eiLtis SERIAL COMMUNICATION CONTROLLER 


AC CHARACTERISTICS 
Z80C30 Read and Write Timing Diagrams 


‘CSO 
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Figure 33. Z80C30 Read/Write Timing Diagram 
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A 2ILAS 


2Z80030/Z85C30 
SERIAL COMMUNICATION CONTROLLER 


AC CHARACTERISTICS 
Z80C30 Read and Write Timing Diagrams 


IAS 
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/DS 


AD7-ADO 
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Figure 34. Z80C30 Interrupt Acknowledge Timing Diagram 


PRE 
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Figure 35. Z80C30 Reset Timing Diagram 


A SILAS 

AC CHARACTERISTICS 

Z80C30 Read/Write Timing Table 

No Symbol Parameter 

1 TwAS /AS Low Width 

2 TdDS(AS) /DS Rise to /AS Fall Delay 

3 TsCSO(AS) /CSO to /AS Rise Setup Time 

4 ThCSO(AS) /CSO to /AS Rise Hold Time 

5 TsCS1(DS) = CSi1 to /DS Fall Setup Time 

6 ThCS1(DS) = CS1 to /DS Rise Hold Time 

is TsIA(AS) /INTACK to /AS Rise Setup Time 

8 ThIA(AS) [INTACK to /AS Rise Hold Time 

9 TsRWR(DS) _ R//W (Read) to /DS Fall Setup Time 

10 ThRW(DS) R/W to /DS Rise Hold Time 

11. TsRWW(DS)  R//W (Write) to /DS Fall Setup Time 

12 TdAS(DS) /AS Rise to /DS Fall Delay 

13 TwDS! /DS Low Width 

14 TrC Valid Access Recovery Time 

15 TsA(AS) Address to /AS Rise Setup Time 

16 ThA(AS) Address to /AS Rise Hold Time 

17. TsDW(DS) Write Data to /DS Fall Setup Time 

18 ThDW(DS) Write Data to /DS Rise Hold Time 

19 TdDS(DA) /DS Fall to Data Active Delay 

20 TdDSr(DR) /DS Rise to Read Data Not Valid Delay 
21  TdDSf(DR)  /DS Fall to Read Data Valid Delay 

22  TdAS(DR) /AS Rise to Read Data Valid Delay 

23 TdDS(DRz) /DS Rise to Read Data Float Delay 

24 TdA(DR) Address Required Valid to Read Data Valid Delay 
25  TdDS(W) /DS Fall to Wait Valid Delay 

26 TdDSf(REQ) /DS Fall to W//REQ Not Valid Delay 

27 TdDSr(REQ) /DS Fall to /DTR//REQ Not Valid Delay 

28 TdAS(INT) /AS Rise to /INT Valid Delay 

29  TdAS(DSA)  /AS Rise to /DS Fall (Acknowledge) Delay 
30 TwDSA /DS (Acknowledge) Low Width 

31. TdDSA(DR)  /DS Fall (Acknowledge) to Read Data Valid Delay 
32 ~TsIEI(DSA) IE| to /DS Fall (Acknowledge) Setup Time 
33 ThIEKDSA) IEIl to /DS Rise (Acknowledge) Hold Time 
34  TdIlEI(IEO) IE] to IEO Delay 

35  TdAS(IEO) /AS Rise to IEO Delay 

36 TdDSA(INT) /DS Fall (Acknowledge) to /INT Inactive Delay 
37 TdDS(ASQ)  /DS Rise to /AS Fall Delay for No Reset 
38 TdASQ(DS)  /AS Rise to /DS Fall Delay for No Reset 
39 TwRES /AS and /DS Coincident Low for Reset 

40 TwPCl PCLK Low Width 


8 MHz 
Min Max 
35 
15 
0 
30 
65 
30 
10 
150 
65 
0 
@) 
30 
150 
4TcPC 
10 
25 
15 
0 
0 
@) 
140 
250 
40 
260 
170 
170 
4TcPC 
500 
250 
150 
140 
80 
0 
90 
200 
450 
15 
20 
150 
50 1000 


Z80C30/Z85C30 


SERIAL COMMUNICATION CONTROLLER 


10 MHz 
Min Max Notes * 
30 
10 [1] 
0 [1] 
20 [1] 
50 [1] 
20 [1] 
10 
125 
50 
0 
0 
20 
125 
4TcPC [2] 
10 [1] 
20 [1] 
10 
0 
0 
0 
120 
190 
35 [3] 
210 
160 [4] 
160 
4TcPC 
500 [4] 
225 [5] 
125 
120 
80 
0 
90 
175 [6] 
450 [4] 
15 
15 
100 [7] 
40 1000 
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. Z80030/Z85C30 
NN) 2iLdis SERIAL COMMUNICATION CONTROLLER 


AC CHARACTERISTICS 
Z80C30 Read/Write Timing Table (Continued) 











8 MHz 10 MHz 
No Symbol Parameter Min Max Min Max Notes * 
41. TwPCh PCLK High Width 50 1000 40 1000 
42 TcPC PCLK Cycle Time 125 2000 100 2000 
43. TrPC PCLK Rise Time 10 10 
44 TPC PCLK Fall Time 10 10 





Notes: 

[1] Parameter does not apply to interrupt Acknowledge transactions. 

[2] Parameter applies only between transactions involving the SCC. 

[3] Float delay is defined as the time required for a+0.5V change in the output with a maximum DC load and a minimum AC load. 

[4] Open-drain output, measured with open-drain test load. 

[5] Parameter is system dependent. For any Z-SCC in the daisy chain. TdAS(DSA) must be greater than the sum of TdAS(IEO) for the highest priority 
device in the daisy chain. TsIEI(DSA) for the Z-SCC, and TdlEIf(IEO) for each device separating them in the daisy chain. 

[6] Parameter applies only to a Z-SCC pulling INT Low at the beginning of the Interrupt Acknowledge transaction. 

[7] Internal circuitry allows for the reset provided by the Z8 to be recognized as a reset by the Z-SCC. All timing references assume 2.0V for a logic 
"1" and 0.8V for a logic "0". 


* Units in nanoseconds(ns) otherwise noted. 


; 280030/285C30 
A 2ilLcis SERIAL COMMUNICATION CONTROLLER 


AC CHARACTERISTICS 
Z80C30 General Timing Diagram 
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Figure 36. Z80C30 General Timing Diagram 
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‘ Z80030/Z85C30 
A) 2ildi SERIAL COMMUNICATION CONTROLLER 


AC CHARACTERISTICS 
Z80C30 General Timing Table 








8 MHz 10 MHz 
No Symbol Parameter Min Max Min Max Notes* 
1 TdPC(REQ) /PCLK Low to W/REQ Valid 250 200 
2 TsPC(W) /PCLK Low to Wait Inactive 350 300 
3 TsRXC(PC) /RxC High to /PCLK High Setup Time NA NA NA NA [1,4] 
4 TsRXD(RXCr) RxD to /RxC High Setup Time 0 0 
5 ThRXD(RxCr) RxD to /RxC High Hold Time 150 125 [1] 
6 TsRXD(RXCf) RxD to /RxC Low Setup Time 0 0 [1,5] 
7 ThRXD(RXCf) RxD to /RxC Low Hold Time 150 125 [1,5] 
8 TsSY(RXC) SYNC to /RxC High Setup Time ~200 —150 [1] 
9 ThSY(RXC) SYNC to /RxC High Hold Time 5TcPc 5TcPc [1] 
10 TsTXC(PC) {TxC Low to /PCLK High Setup Time NA NA [2,4] 
11. TdTXCf(TXD) /TxC Low to TxD Delay 190 150 [2] 
12  TdTxCr(TXD) /TxC High to TxD Delay 190 150 [2,5] 
13 TdTXD(TRX) TxD to TRxC Delay 200 140 
14 =TwRTXh RTxC High Width 130 120 [6] 
15  TwRTXl TRxC Low Width 130 120 [6] 
16a TcRTX RTxC Cycle Time 472 400 [6,7] 
16b TxRX(DPLL) DPLL Cycle Time Min 59 50 [7,8] 
17. TcRTXX Crystal Osc. Period 118 1000 100 1000 [3] 
18 | TwTRXh TRxC High Width 130 120 [6] 
19 TwTRXl TRxC Low Width 130 120 [6] 
20 TcTRX TRxC Cycle Time 472 400 =‘ [6,7] 
21 TwEXT DCD or CTS Pulse Width 200 120 
22 TwSy SYNC Pulse Width 200 120 
Notes: 


[1] RxC is /RTxC or /TRxC, whichever is supplying the receive clock. 

[2] TxC is /TRxC or /RTxC, whichever is supplying the transmit clock. 

[3] Both /RTxC and /SYNC have 30 pf capacitors to ground connected to them. 

[4] Synchronization of RxC to PCLK is eliminated in divide by four operation. 

[5] Parameter applies only to FM encoding/decoding. 

[6] Parameter applies only for transmitter and receiver; DPLL and baud rate generator timing requirements are identical to case PCLK requirements. 
[7] The maximum receive or transmit data rate is 1/4 PCLK. 

[8] Applies to DPLL clock source only. Maximum data rate of 1/4 PCLK still applies. DPLL clock should have a 50% duty cycle. 


* Units in nanoseconds (ns) otherwise noted. 





- Z80C30/Z85C30 
“a eildis SERIAL COMMUNICATION CONTROLLER 


AC CHARACTERISTICS 
Z80C30 System Timing Diagram 
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Figure 37. Z80C30 System Timing Diagram 
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280030/Z85C30 





~ alas SERIAL COMMUNICATION CONTROLLER 
AC CHARACTERISTICS 
Z80C30 System Timing Table 
8 MHz 10 MHz 
No Symbol Parameter Min Max Min Max Notes 
1 TdRXC(REQ) /RxC High to /W//REQ Valid 8 12 8 12 [2,5] 
2 TdRXC(W) /RxC High to Wait Inactive 8 14 8 14 [1,2,5] 
3 TdRdXC(SY) /RxC High to /SYNC Valid 4 7 4 7 [2,5] 
4 TdRXC(INT) /RxC High to INT Valid 8 12 8 12 [1,2,5] 
2 3 2 3 [4,5] 
5 TdTXC(REQ) /TxC Low to /W//REQ Valid 5 8 5 8 [3,5] 
6 TdTXC(W) /TxC Low to Wait Inactive 5 11 5 11 [1,3,5] 
7 TdTXC(DRQ) /TxC Low to /DTR//REQ Valid 4 7 4 7 [3,5] 
8 Td TXC(INT) /TxC Low to /INT Valid 4 6 4 6 [1,3,5] 
2 3 2 3 [4,5] 
9a TdSY(INT) SYNC to INT Valid 2 6 2 6 [1,5] 
96  TdSY(INT) SYNC to INT Valid 2 3 2 3 [1,4,5] 
10 TdEXT(INT) 2 3 2 3 [1,4,5] 





Notes: 

[1] Open-drain output, measured with open-drain test load. 

[2] /RxC is /RTxC or /TRxC, whichever is supplying the receive clock. 
[3] /TxC is /TRxC or /RTxC, whichever is supplying the transmit clock. 
[4] Units equal to /AS. 

[5] Units equal to TcPc. 
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CONTROLLING DIMENSIONS + INCH 


40-Pin DIP Package Diagram 
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sewn, | MILLIMETER _J 
| MIN | MAX | MIN | MAX | 
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NOTES: 
1, CONTROLLING DIMENSIONS : INCH 
2. LEADS ARE COPLANAR WITHIN .004 IN. 


3. DIMENSION : _MM_ 
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So 


| pier | 1651 | 1666 | 
| pe__| is24 | 16.00 _| 
Le | 127 tre | 050 typ 





44-Pin PLCC Package Diagram 
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A SiLAS 
ORDERING INFORMATION 
Z80C30/Z85C30 

8 MHz 10 MHz 
Z80C3008PSC Z80C3010PSC 
Z80C3008VSC Z80C3010VSC 
Z85C3008PSC/PEC Z85C3010PSC/PEC 
Z85C3008VSC/VEC Z85C3010VSC/VEC 
Package 
P = Plastic DIP 
V = Plastic Leaded Chip Carrier 
D = Ceramic DIP 
Temperature 


E = —40°C to +100°C 
S = 0° to +70°C 


Speeds 
8 = 8 MHz 
10 = 10 MHz 
16 = 16 MHz 


Environmental 
C = Plastic Standard 


Example: 


16 MHz 
Z85C3016PSC 
Z85C3016VSC 


Z80C030/Z85C30 
SERIAL COMMUNICATION CONTROLLER 


Z 80030 146 PS C is a Z80C30, 16 MHz, PLCC, 0°C to +70°C, Plastic Standard Flow 


| a Environmental Flow 
Temperature 


Package 

Speed 

Product Number 
Zilog Prefix 
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280230 Z-Bus® ESCC 
Enhanced Serial Communication Controller 











A Silas 


FEATURES 


m Deeper Data FIFOs 
- 4-Byte Transmit FIFO 
- 8-Byte Receive FIFO 


m Programmable FIFO Interrupt Levels Provide Flexible 
Interrupt Response 


m Pin and Function Compatible to CMOS and NMOS 
Z80C30 SCC 


| may Improvements to Support SDLC/HDLC Transfers: 
Deactivation of /RTS Pin after Closing Flag 

- Automatic Transmission of the Opening Flag 

- Automatic Reset of Tx Underrun/EOM Latch 

- Complete CRC Reception 

- TxD Pin Automatically Forced High with NRZI 
Encoding when Using Mark Idle. 

- Receive FIFO Automatically Unlocked for 
Special Receive Interrupts when Using the 
SDLC Status FIFO. 

- Back-to-Back Frame Transmission Simplified 


ai Easier Interface to Popular CPUs 


a Fast Speeds: 
- 10.0 MHz for Data Rates up to 2.5 Mbit/sec. 
- 16.384 MHz for Data Rates up to 4.096 Mbit/ 
sec. 


m Improved SDLC Frame Status FIFO 


m Low Power CMOS 


GENERAL DESCRIPTION 


The Zilog Enhanced Serial Communications Controller, 
Z80230 Z-Bus™ ESCC, is a pin and software compatible 
CMOS member of the SCC family (The SCC was introduced 
by Zilog in 1981.). The ESCC is a dual-channel, full-duplex 
datacommunications controller capable of supporting a 
wide range of popular protocols. The ESCC is built from 
Zilog’s industry standard SCC core and is compatible with 


PRELIMINARY PRODUCT SPECIFICATION 


280230 


Z-BUS™ ESCC™ ENHANCED SERIAL 
COMMUNICATION CONTROLLER 


m New Programmable Features Added with Write 
Register 7’ 


m Write Registers: WR3, WR4,WR85, and WR10 are Now 
Readable 


m Read Register O Latched During Access 
m Software Interrupt Acknowledge Mode 


m DPLL Counter Output Available as Jitter-Free Clock 
Source 


m /DTR//REQ Pin Deactivation Time Reduced 


m Two Independent Full-Duplex Channels, Each with a 
Crystal Oscillator, Baud Rate Generator, and Digital 
Phase-Locked Loop. 


m@ Multi-Protocol Operation under Program Control 


m Asynchronous Mode with Five to Eight Bits, and One, 
One-and-One-Half, or Two Stop Bits per Character; 
Programmable Clock Factor; Break Detection and 
Generation; Parity, Overrun, and Framing Error 
Detection. 


m™ Synchronous Mode with Internal or External Character 
Synchronization on One or Two Synchronous 
Characters and CRC Generation and Checking with 
Programmable CRC Preset Values. 


designs using Zilog’s SCC to receive and transmit data. It 
has many improvements that significantly reduce CPU 
overhead. The addition of a 4-byte transmit FIFO and an 8- 
byte receive FIFO significantly reduces the overhead 
required to provide data to, and get data from, the 
transmitters and receivers. 
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GENERAL DESCRIPTION (Continued) 


The ESCC also has many features that improve packet 
handling in SDLC mode. The ESCC will automatically: 
transmita flag before the data, reset the Tx Underrun/EOM 
latch, force the TxD pin High at the appropriate time when 
using NRZI encoding, deassert the /RTS pin after the 
closing flag, and better handle ABORTed frames when 
using the 10 x 19 status FIFO. The combination of these 
features along with the deeper data FIFOs significantly 
simplifies SDLC driver software. 


The CPU hardware interface has been simplified by reliev- 
ing the databus setup time requirement and supporting 
the software generation of the interrupt acknowledge sig- 
nal (/INTACK). These changes allow an interface with less 
externallogic to many microprocessor families while main- 
taining compatibility with existing designs. I/O handling of 
the ESCC is improved over the SCC with faster response 
of the /INT and /DTR//REQ pins. 
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The many enhancements added to the ESCC permits a 
system design that increases overall system performance 
with better data handling and less interface logic (Figure 


1). 

Notes: 

All Signals with a preceding front slash, "/", are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 





Connection Circult Device 
Power Vee Vop 
Ground GND Veg 
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Figure 1. ESCC Block Diagram 
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The following section describes the Z80230 pin functions. pin electrical characteristics and pin assignments are the 
Figures 2 and 3 detail the pin assignments for the 40-pin same. Any unused input pins should be pulled up to the 
DIP and 44-pin PLCC packages. The Z80230 ESCC is __+5V supply. 

socket compatible with the Zilog Z8030 and Z80230 as the 


AD1 1 ADO 
AD3 2 AD2 
ADS 3 - AD4 
AD7 4 AD6 
/INT 5 /DS 
IEO 6 /AS 
IEI 7 PU 
/[INTACK 8 /CSO 
VCC 9 cst 
MI/REQA GND 
ISYNCA eee MW//REQB 
IRTXCA | /SYNCB 
RxDA /RTxCB 
/TRxCA RxDB 
TxDA | /TRxCB 
/DTRIIREQA TxDB 
/RTSA /DTR//REQB 
/CTSA RTSB 
/DCDA /CTSB 
PCLK /DCDB 





Figure 2. 280230 DIP Pin Assignments 
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Figure 3. Z80230 PLCC Pin Assignments 
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Figure 4. Z80230 Pin Functions 
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PIN DESCRIPTIONS 


ICTSA, /CTSB Clear To Send (inputs, active Low). These 
pins function as transmitter enables if they are programmed 
for Auto Enables (WR3, D5=1). A Low on the inputs 
enables the respective transmitters. If not programmed as 
Auto Enables, they may be used as general-purpose 
inputs. Both inputs are Schmitt-trigger buffered to accom- 
modate slow rise-time inputs. The ESCC detects pulses on 
these inputs and can interrupt the CPU on both logic level 
transitions. 


/DCDA, /DCDB Data Carrier Detect (inputs, active Low). 
These pins function as receiver enables if they are pro- 
grammed for Auto Enables (WR3, D5=1); otherwise they 
are used as general-purpose input pins. Both pins are 
Schmitt-trigger buffered to accommodate slow rise-time 
signals. The ESCC detects pulses on these pins and can 
interrupt the CPU on both logic level transitions. 


IRTSA, /RTSB Request To Send (outputs, active Low). 
The /RTS pins can be used as general- purpose outputs or 
with the Auto Enables feature. When used with Auto 
Enables ON (WR3, D5=1) in asynchronous mode, the /RTS 
pin goes High after the transmitter is empty. When Auto 
Enable is OFF, the /RTS pins can be used as general- 
purpose outputs and they strictly follow the inverse state of 
the RTS bit (WR5 bit D1). 


In SDLC mode, the /RTS pins can be programmed to be 
deasserted when the closing flag of the message clears 
the TxD pin if WR7' D2 is set. 


ISYNCA, /SYNCB Synchronization (inputs or outputs, 
active Low). These pins can act either as inputs, outputs, 
or part of the crystal oscillator circuit. In the Asynchronous 
Receive mode (crystal oscillator option not selected), 
these pins are inputs similar to CTS and DCD. In this mode, 
transitions on these lines affect the state of the Synchro- 
nous/Hunt status bits in Read Register 0 but have no other 
function. 


In External Synchronization mode with the crystal oscillator 
not selected, these lines also act as inputs. In this mode, 
/SYNC must be driven Low for two receive clock cycles 
after the last bit in the synchronous character is received. 
Character assembly begins on the rising edge of the 
receive clock immediately preceding the activation 
of SYNC. 
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In the Internal Synchronization mode (Monosync and 
Bisync) with the crystal oscillator not selected, these pins 
act as outputs and are active only during the part of the 
receive clock cycle in which synchronous condition is 
latched. These outputs are active each time a synchroni- 
zation pattern is recognized (regardless of character bound- 
aries). In SDLC mode, the pins act as outputs and are valid 
on receipt of a flag. The /SYNC pins switch from input to 
output when monosync, bisync, or SDLC is programmed 
in WR4 and sync modes are enabled. 


/DTR//REQA, /DTR//REQB Data Terminal Ready/Request 
(outputs, active Low). These pins are programmed (WR14, 
D2) to serve either as general-purpose outputs or as DMA 
Request lines. When programmed for the DTR function 
(WR14, D2=0), these outputs follow the state programmed 
into the DTR bit of Write Register 5 (WR5, D7). When 
programmed for Request mode (WR14, D2=1), these pins 
serve as DMA Requests for the transmitter. 


When used as DMA request lines, the timing for the 
deactivation Request can be programmed in the added 
register Write Register 7' (WR7’') bit D4. If this bit is set, the 
/DTR//Request pin will be deactivated with the same timing 
as the /W//REQ pin. If WR7' D4 is reset, the deactivation 
timing of /DTR//Req pin will be the same as in the Z85C30. 


W//REQA, /W//REQB Wait/Request (outputs, open drain 
when programmed for Wait function, driven High or Low 
when programmed for Ready function). These dual-pur- 
pose outputs may be programmed as Request lines for a 
DMA controller or as Wait lines which synchronize the CPU 
to the ESCC data rate. The reset state is Wait. 


RxDA, RxD Receive Data (inputs, active High). These 
input signals receive serial data at standard TTL levels. 


IRTxCA, /RTxCB Receive/Transmit Clocks (inputs, active 
Low). These pins can be programmed to several modes of 
operation. In each channel, RTxC may supply the receive 
clock, the transmit clock, the clock for the baud rate 
generator, or the clock for the digital phase-locked loop. 
These pins can also be programmed for use with the 
respective SYNC pins as a crystal oscillator. The receive 
clock may be 1, 16, 32, or 64 times the data rate in 
asynchronous modes. 
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TxDA, TxDB 7ransmit Data (outputs, active High). These 
output signals transmit serial data at standard TTL levels. 


ITRxCA, /TRxCB Transmit/Receive Clocks (inputs or out- 
puts, active Low). These pins can be programmed in 
several different modes of operation. TRxC may supply the 
receive clock or the transmit clock in the input mode or 
supply the output of the digital phase-locked loop, the 
crystal oscillator, the baud rate generator, or the transmit 
clock in the output mode. 


PCLK Clock(input). This is the master ESCC clock used to 
synchronize internal signals. PCLK is a TTL level signal. 
PCLK is not required to have any phase relationship with 
the master system clock. 


1EI Interrupt Enable In (input, active High). IEI is used with 
IEO to form an interrupt daisy chain when there is more 
than one interrupt driven device. A High IEl indicates that 
no other higher priority device has an interrupt under 
service or is requesting an interrupt. 


IEO /nterrupt Enable Out (output, active High). IEO is High 
only if IEl is High and the CPU is not servicing the ESCC 
interrupt, or the ESCC is not requesting an interrupt (Inter- 
rupt Acknowledge cycle only). IEO is connected to the 
next lower priority device’s IEI input and thus inhibits 
interrupts from lower priority devices. 


ANT Interrupt (output, open drain, active Low). This signal 
is activated when the ESCC requests an interrupt. Note 
that /INT is an open drain output. 


AINTACK Interrupt Acknowledge (input, active Low). This 
is a strobe which indicates that an interrupt acknowledge 
cycle is in progress. During this cycle, the ESCC interrupt 


daisy chain is resolved. The device is capable of returning 
an interrupt vector that may be encoded with the type of 
interrupt pending. During the acknowledge cycle, if JEl is 
High the ESCC places the interrupt vector on the databus 
when /RD goes active. /INTACK is latched by the rising 
edge of PCLK. 


280230 


AD7-ADO Address/Data Bus (bidirectional, active High, 
tri-state) These multiplexed lines carry register addresses 
to the SCC as well as data or control information. 


/AS Address Strobe (input, active Low). Addresses on 
AD7-ADO are latched by the rising edge of this signal. 


/CSO Chip Select O (input, active Low). This signal is 
latched concurrently with the addresses on AD7-ADO and 
must be active for the intended bus transaction to occur. 


CS1 Chip Select 1 (input, active High). This second select 
signal must also be active before the intended bus trans- 
action can occur. CS1 must remain active throughout the 
transaction. 


/DS Data Strobe (input, active Low). This signal provides 
timing for the transfer of data into and out of the SCC. If /AS 
and /DS coincide, this is interpreted as a reset. 


R//W Read/Write (input). This signal specifies whether the 
operation to be performed is a read or a write. 
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FUNCTIONAL DESCRIPTION 


Architecture. The architecture of the ESCC is described 
from two points of view: as a datacommunications device 
which transmits and receives data in a wide variety of 
protocols; and as amicroprocessor peripheral in which the 
ESCC offers valuable features such as vectored interrupts 
and DMA support. 


internal Data Bus 


SYNC | Register SYNC | Register 





20-Bit TX 


Shift Register 


CRC-Gen 





Transmit 


MUX & 2-Bit 
Delay 





The ESCC’s peripheral and datacommunication functions 
are described in the following sections. A block diagram is 
shown in Figure 1. The details of the communications 
between the receive and transmit logic to the system bus 
are shown in Figures 5 and 6. The features and data path 
for each of the ESCC’s A and B channels is identical. See 
the ESCC Technical Manual for full details on using the 
ESCC. 


To Other Channel 
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Figure 5. ESCC Transmit Data Path 
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Figure 6. ESCC Receive Data Path 
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VO INTERFACE CAPABILITIES 


System communication to and from the ESCC is done 
through the ESCC’s register set. There are 17 write regis- 
ters and 15 read registers. Many of the new features on the 
ESCC are enabled through a new register in the ESCC: 
Write Register 7 Prime (WR7'). This new register can be 
accessed if bit DO of WR15 is set. Table 1 lists all of the 
ESCC’s registers and a brief description of their functions. 


Throughout this document, the write and read registers are 
referenced with the following notation: “WR” for Write 
Register and “RR” for Read Register. For example: 


WR4A _ Write Register 4 for channel A 
RR3 Read Register 3 for either/both channels 


Table 1. ESCC Write and Read Registers 








Write Register Functions 

WRO Command Register: Select Shift Left/Right Mode, CRC initialization, and resets for 
various modes. 

WR1 Interrupt conditions, Wait/DMA request control. 

WR2 Interrupt Vector (accessed through either channel). 

WR3 Receive and miscellaneous control parameters. 

WR4 Transmit and Receive parameters and modes. 

WR5 Transmit parameters and controls. 

WR6 Sync character or SDLC address field. 

WR7 Sync character or SDLC flag. 

WR7' SDLC enhancements enable (accessed if WR15 DO is 1). 

WR8 Transmit FIFO (4 bytes deep). 

WR9 Reset commands and Master INT enable (accessed through either channel). 

WR10 Miscellaneous transmit and receive controls. 

WR11 Clock mode control. 

WR12 Lower byte of BRG time constant. 

WR13 Upper byte of BRG time constant. 

WR14 Miscellaneous controls and DPLL commands. 

WR15 External interrupt control. 

Read Register Functions 

RRO Transmit, Receive and external status. 

RR1 Special Receive Condition status bits. 

RR2A Unmodified interrupt vector. 

RR2B Modified interrupt vector. 

RR38A Interrupt Pending bits. 

RR4 WR4 status (if WR7' D6=1). 

RR5 WR8 status (if WR7' D6=1). 

RR6 SDLC Frame LSB Byte Count (if WR15 D2=1). 

RR7 SDLC Frame 10 x 19 FIFO Status and MSB Byte Count (if WR15 D2=1). 

RR8& Receive Data FIFO (8 Deep). 

RRQ WR status (if WR7' D6=1). 

RR10 Miscellaneous status bits. 

RR11 WR 10 status (if WR7' D6=1). 

RRi2 Lower Byte of BRG time constant. 

RR13 Upper byte of BRG time constant. 

RR14 WR7' status (if WR7' D6=1). 
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There are three choices to move data into and out of the 
ESCC: Polling, Interrupt (Vectored and Non-Vectored), 
and Block Transfer. The Block Transfer mode can be 
implemented under CPU or DMA control. 


Polling. When polling, all interrupts are disabled. Three 
status registers in the ESCC are automatically updated 
whenever any function is performed. For example, end-of- 
frame in SDLC mode sets a bit in one of these status 
registers. The purpose of polling is for the CPU to periodi- 
cally read a status register until the register contents 
indicate the need for data to be transferred. Only one 
register needs to be read; depending on its contents, the 
CPU either writes data, reads data, or continues. Two bits 
in the register indicate the need for data transfer. An 
alternative is a poll of the Interrupt Pending register to 
determine the source of an interrupt. The status for both 
channels resides in one register. 


Interrupts. The ESCC’s interrupt structure supports vec- 
tored and nested interrupts. The fill levels where the 
transmit and receive FIFOs interrupt the CPU are program- 
mable. This allows the ESCC’s requests for data transfers 
to be tuned to the system interrupt response time. 


Nested interrupts are supported with the interrupt ac- 
knowledge feature (/INTACK pin) of the ESCC. This allows 
the CPU to recognize the occurrence of an interrupt, and 


45V Peripheral 


IEl AD7-ADO ANT /INTACK = IEO EI 


AD7-ADO 
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re-enable higher priority interrupts. Because an INTACK 
cycle will release the /INT pin from the active state, ahigher 
priority ESCC interrupt or another higher priority device 
can interrupt the CPU. When an ESCC responds to an 
Interrupt Acknowledge signal (INTACK) from the CPU, an 
interrupt vector may be placed on the data bus. This vector 
is written in WR2 and may be read in RR2. To speed 
interrupt response time, the ESCC can modify three bits in 
this vector to indicate status. If the vector is read in Channel 
A, status is never included; if itis read in Channel B, status 
is always included. 


Each of the six sources of interrupts in the ESCC (Transmit, 
Receive, and External/Status interrupts in both channels) 
has three bits associated with the interrupt source: Inter- 
rupt Pending (IP), Interrupt Under Service (IUS), and 
Interrupt Enable (IE). Operation of the IE bit is straightfor- 
ward. Ifthe IE bitis set for a given interrupt source, then that 
source can request interrupts. The exception is when the 
MIE (Master Interrupt Enable) bit in WR9 is reset and no 
interrupts can be requested. The IE bits are write only. The 
other two bits are related to the interrupt priority chain 
(Figure 7). As a microprocessor peripheral, the ESCC may 
request an interrupt only when no higher priority device is 
requesting one, e.g., when IEI is High. If the device in 
question requests an interrupt, it pulls down /INT. The CPU 
then responds with /INTACK, and the interrupting device 
places the vector on the data bus. 


Peripheral 


Peripheral 


AD7-ADO ANT /INTACK 


Figure 7. ESCC Interrupt Priority Schedule 
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/O INTERFACE CAPABILITIES (Continued) 


The ESCC can also execute an interrupt acknowledge 
cycle through software. In some CPU environments it is 
difficult to create the /INTACK signal with the necessary 
timing to acknowledge interrupts and allow the nesting of 
interrupts. In these cases, the /INTACK signal can be 
created with a software command to the ESCC. See the 
280230 Enhancements section for more details on this 
enhancement. 


In the ESCC, the Interrupt Pending (IP) bit signals a need 
for interrupt servicing. When an IP bit is 1 and the IEI input 
is High, the /INT output is pulled Low, requesting an 
interrupt. In the ESCC, if the IE bit isn’t set by enabling 
interrupts, then the IP for that source is never set. The IP 
bits are readable in RRSA. 


The !US bits signal that an interrupt request is being 
serviced. If an IUS is set, all interrupt sources of lower 
priority in the ESCC and external to the ESCC are pre- 
vented from requesting interrupts. The internal interrupt 
sources are inhibited by the state of the internal daisy 
chain, while lower priority devices are inhibited by the IEO 
output of the ESCC being pulled Low and propagated to 
subsequent peripherals. An IUS bit is set during an Inter- 
rupt Acknowledge cycle if there are no higher priority 
devices requesting interrupts. 


There are three types of interrupts: Transmit, Receive, and 
External/Status. Each interrupt type is enabled under pro- 
gram control with Channel A having higher priority than 
Channel B, and with Receiver, Transmit, and External/ 
Status interrupts prioritized in that order within each chan- 
nel. When the Transmit interrupt is enabled (WR1 D1=1), 
the occurrence of the interrupt depends on the state of 
WR7' D5. If this bit is reset, the CPU is interrupted when the 
top byte of the transmit FIFO becomes empty. If WR7' D5 
is set, the CPU is interrupted when the transmit FIFO is 
completely empty. (This implies that the transmitter must 
have had a data character written into it so that it can 
become empty.) 


When enabled, the receiver can interrupt the CPU in one 
of three ways: 


1. Interrupt on First Receive Character or Special 
Receive Condition. 


2. Interrupt on All Receive Characters or Special 
Receive Conditions. 


3. Interrupt on Special Receive Conditions Only. 


If WR7' bit D3 is set, the Receive character interrupt occurs 
when there are four bytes available in the receive FIFO. 
This is most useful in synchronous applications as the data 
is in consecutive bytes. Interrupt on First Character or 
Special Condition and Interrupt on Special Condition Only 
are typically used with the Block Transfer mode. A special 
Receive Condition is one of the following: receiver overrun, 
framing error in Asynchronous mode, end-of-frame in 
SDLC mode and, optionally, a parity error. The Special 
Receive Condition interrupt is different from an ordinary 
receive character available interrupt only by the status 
placed in the vector during the Interrupt Acknowledge 
cycle. In Interrupt on First Receive Character, an interrupt 
occurs from Special Receive Conditions any time after the 
first receive character interrupt. 


The main function of the External/Status interrupt is to 
monitor the signal transitions of the /CTS, /DCD, and 
ISYNC pins, however, an External/Status interrupt is also 
caused by a Transmit Underrun condition; a zero count in 
the baud rate generator; by the detection of a Break 
(Asynchronous mode), ABORT (SDLC mode) or EOP 
(SDLC Loop mode) sequence in the data stream. The 
interrupt caused by the ABORT or EOP has a special 
feature allowing the ESCC to interrupt when the ABORT or 
EOP sequence is detected or terminated. This feature 
facilitates the proper termination of the current message, 
correct initialization of the next message, and the accurate 
timing of the ABORT condition by external logic in SDLC 
mode. In SDLC Loop mode, this feature allows secondary 
stations to recognize the primary station wishes to regain 
control of the loop during a poll sequence. 


CPU/DMA Block Transfer. The ESCC provides a Block 
Transfer mode to accommodate CPU block transfer func- 
tions and DMA controllers. The Block Transfer mode uses 
the /WAIT//REQUEST output in conjunction with the Wait/ 
Request bits in WR1. The /WAIT//REQUEST output can be 
defined under software control as a WAIT line in the CPU 
Block Transfer mode or as a REQUEST line in the DMA 
Block Transfer mode. 


ToaDMA controller, the ESCC REQUEST output indicates 
that the ESCC is ready to transfer data to or from memory. 
To the CPU, the WAIT line indicates that the ESCC is not 
ready to transfer data, thereby requesting that the CPU 
extend the I/O cycle. The /DTR//REQUEST line allows full- 
duplex operation under DMA control. The ESCC can be 
programmed to deassert the /DTR//REQUEST pin with the 
same timing as the /WAIT//REQUEST pin if WR7' D4 is set. 
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ESCC DATA COMMUNICATIONS CAPABILITIES 


The ESCC provides two independent full-duplex 
programmable channels for use in any common 
asynchronous or synchronous datacommunication 


Pari 
Start ¥ 


. wo 
a 


Marking Line 


protocols (Figure 8). Each of the datacommunication 
channels has identical features and capabilities. 


Marking Line 
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Figure 8. Some ESCC Protocols 


The ESCC has significant improvements to its data com- 
munications capacity over that of the standard SCC. The 
addition of the deeper data FIFOs allows for data to be 
moved in strings instead of on a byte-by-byte basis. The 
ability to handle data in strings allows for significant im- 
provements in data handling, and consequently, more 
efficient use of bus bandwidth. The programmability of the 
INT/DMA level of the FIFOs allows the system designer to 
determine fill levels as the FIFOs request the system to 
move data. The deeper data FIFOs are accessible regard- 
less of the protocol used. They do not need to be enabled. 
For more details on these improvements, see the Z80230 
Enhancements section of this specification. 


Asynchronous Modes. Send and Receive is accom- 
plished independently on each channel with five to eight 
bits per character, plus optional even or odd parity. The 
transmitters can supply one, one-and-a-half, or two stop 


bits per character and can provide a break output at any 
time. The receiver break-detection logic interrupts the 
CPU both at the start and at the end of a received break. 
Reception is protected from spikes by a transient spike- 
rejection mechanism that checks the signal one-half a bit 
time after a Low level is detected on the receive data input 
(RxDA or RxDB pins). If the Low does not persist (e.g., a 
transient), the character assembly process does not start. 


Framing errors and overrun errors are detected and buff- 
ered together with the partial character on which they 
occur. Vectored interrupts allow fast servicing or error 
conditions using dedicated routines. Furthermore, a built- 
in checking process avoids the interpretation of a framing 
error as a new Start bit: a framing error results in the 
addition of one-half a bit time to the point at which the 
search for the next start bit begins. 
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ESCC DATA COMMUNICATIONS CAPABILITIES (Continued) 


The ESCC does not require symmetric transmit and re- 
ceive clock signals - a feature allowing use of the wide 
variety of clock sources. The transmitter and receiver 
handle data at a rate supplied to the receive and transmit 
clock inputs. In Asynchronous modes, the SYNC pin may 
be programmed as an input used for functions such as 
monitoring a ring indicator. 


Synchronous Modes. The ESCC supports both byte- 
oriented and bit-oriented synchronous communication. 
Synchronous byte-oriented protocols are handled in sev- 


5 Bits 


-—l__, 


eral modes. They allow character synchronization with a 6- 
bit or 8-bit sync character (Monosync), and a 12-bit or 16- 
bit synchronization pattern (Bisync), or with an external 
sync signal. Leading sync characters are removed without 
interrupting the CPU. 


Five or 7-bit synchronous characters are detected with 
8- or 16-bit patterns in the ESCC by overlapping the larger 
pattern across multiple incoming synchronous characters 
as shown in Figure 9. 


LJ sync | sync | | sync | data | Data | Data | Data 


maa (aaa 


8 


16 


Figure 9. Detecting 5- or 7-Bit Synchronous Characters 


CRC checking for Synchronous byte oriented modes is 
delayed by one character time so that the CPU may 
disable CRC checking on specific characters. This per- 
mits the implementation of protocols such as IBM Bisync. 


Both CRC-16 (X16 + X15 + X2 +1) and CCITT (X16 + X12 
+ X5 +1) error checking polynomials are supported. Either 
polynomial may be selected in all Synchronous modes. 
Users may preset the CRC generator and checker to all 1s 
or all Os. The ESCC also provides a feature that automati- 
cally transmits CRC data when no other data is available 
for transmission. This allows for high-speed transmissions 
under DMA control, with no need for CPU intervention at 
the end of a message. When there is no data or CRC to 
send in Synchronous modes, the transmitter inserts 6-,8-, 
or 16-bit sync characters, regardless of the programmed 
character length. 


SDLC Mode. The ESCC supports Synchronous bit-ori- 
ented protocols, such as SDLC and HDLC, by performing 
automatic flag sending, zero insertion, and CRC genera- 
tion. A special command is used to abort a frame in 
transmission. Atthe end of amessage, the ESCC automati- 
cally transmits the CRC and trailing flag when the transmit- 
ter underruns. The transmitter may also be programmed to 
send an idle line consisting of continuous flag characters 
or a steady marking condition. 
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lf a transmit underrun occurs in the middle of a message, 
an external/status interrupt warns the CPU of this status 
change so that an abort can be issued. The ESCC may also 
be programmed to send an ABORT itself in case of an 
underrun, relieving the CPU of this task. One to eight bits 
per character can be sent, allowing reception of a mes- 
sage with no prior information about the character struc- 
ture in the information field of a frame. 


The receiver automatically acquires synchronization on 
the leading flag of a frame in SDLC or HDLC and provides 
a synchronization signal on the /SYNC pin (an interruptcan 
also be programmed). The receiver can be programmed 
to search for frames addressed by a single byte (or four 
bits within a byte) of a user-selected address or to a global 
broadcast address. In this mode, frames not matching 
either the user-selected or broadcast address are ig- 
nored. 


The number of address bytes are extended under software 
control. For receiving data, an interrupt on the first re- 
ceived character, or an interrupt on every character, or on 
special condition only (end-of-frame) can be selected. The 
receiver automatically deletes all Os inserted by the trans- 
mitter during character assembly. CRC is also calculated 
and is automatically checked to validate frame transmis- 
sion. At the end of transmission, the status of a received 
frame is available in the status registers. In SDLC mode, 
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the ESCC must be programmed to use the SDLC CRC 
polynomial, but the generator and checker may be preset 
to all 1s or allOs. The CRC is inverted before transmission 
and the receiver checks against the bit pattern 
0001110100001111. 


NRZ, NRZI or FM coding may be used in any 1x mode. The 
parity options available in Asynchronous modes are avail- 
able in Synchronous modes. 


SDLC Loop Mode. The ESCC supports SDLC Loop mode 
in addition to normal SDLC. In an SDLC Loop, there is a 
primary controller station that manages the message traf- 
fic flow on the loop and any number of secondary stations. 
In SDLC Loop mode, the ESCC performs the functions of 
a secondary station while an ESCC operating in regular 
SDLC mode acts as a controller (Figure 10). SDLC loop 
mode can be selected by setting WR10 bit D1. 


Secondary #1 Secondary #4 


Secondary #3 


Figure 10. An SDLC Loop 






Asecondary station in an SDLC Loop is always listening to 
the messages being sent around the loop and, in fact, 
passes these messages to the rest of the loop by retrans- 
mitting them with a one-bit time delay. The secondary 
station places its own message on the loop only at specific 
times. The controller signals that secondary stations can 
transmit messages by sending a special character, called 
an EOP (End Of Poll), around the loop. The EOP character 
is the bit pattern 11111110. Because of zero insertion 
during messages, this bit pattern is unique and easily 
recognized. 


When a secondary station has a message to transmit and 
recognizes an EOP on the line, it changes the last binary 
1 of the EOP to aO before transmission. This has the effect 
of turning the EOP into a flag sequence. The secondary 
station now places its message on the loop and terminates 
the message with an EOP. Any secondary stations further 


down the loop with messages to transmit appends their 
messages to the message of the first secondary station by 
the same process. Any secondary stations without mes- 
sages to send merely echo the incoming message and are 
prohibited from placing messages on the loop (except 
upon recognizing an EOP). In SDLC Loop mode, NRZ, 
NRZI, and FM coding may all be used. 


SDLC FIFO. The ESCC’s ability to receive high speed 
back-to-back SDLC frames is maximized by a 10-bit deep 
by 19-bit wide status FIFO. When enabled (through WR15, 
bit D2), it provides the DMA the ability to continue to 
transfer data into memory so that the CPU can examine the 
message later. For each SDLC frame, a 14-bit byte count 
and 5 status/error bits are stored. The byte count and 
status bits are accessed through Read Registers 6 and 7. 
Read Registers 6 and 7 are only accessible when the 
SDLC FIFO is enabled. The 10 x 19 status FIFO is separate 
from the 8-byte receive data FIFO. 


Baud Rate Generator. Each channel in the ESCC con- 
tains a programmable baud rate generator. Each genera- 
tor consists of two 8-bit time constant registers that forma 
16-bit time constant, a 16-bit down counter, and a flip-flop 
on the output producing a square wave. On start-up, the 
flip-flop on the output is set in a High state, the value in the 
time constant register is loaded into the counter, and the 
counter starts counting down. The output of the baud rate 
generator toggles upon reaching 0, the value in the time 
constant register is loaded into the counter, and the 
process is repeated. The time constant may be changed 
at any time, but the new value does not take effect until the 
next load of the counter. 


The output of the baud rate generator may be used as 
either the transmit clock, the receive clock, or both. It can 
also drive the digital phase-locked loop (see next section). 


If the receive clock or transmit clock is not programmed to 
come from the TRxC pin, the output of the baud rate 
generator may be echoed out via the TRxC pin. 


The following formula relates the time constant to the baud 
rate where PCLK or RTxC is the baud rate generator input 
frequency in Hertz. The clock mode is 1, 16, 32, or 64, as 
selected in Write Register 4, bits D6 and D7. Synchronous 
operation modes should select 1 and Asynchronous should 
select 16, 32 or 64. 


PCLK or RTxC Frequency 
Time Constant = —-—-—-———-__ 2 
2(Baud Rate) (Clock Mode) 
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ESCC DATA COMMUNICATIONS CAPABILITIES (Continued) 


Digital Phase-Locked Loop. The ESCC contains a Digital 
Phase-Locked Loop (DPLL) to recover clock information 
from a data stream with NRZI or FM encoding. The DPLL 
is driven by a clock that is nominally 32 (NRZI) or 16 (FM) 
times the data rate. The DPLL uses this clock, along with 
the data stream, to construct a clock for the data. This 
clock is then used as the ESCC receive clock, the transmit 
Clock, or both. When the DPLL is selected as the transmit 
clock source, it will provide a jitter free clock output that is 
the DPLL input frequency divided by the appropriate 
divisor for the selected encoding technique. 


For NRZI encoding, the DPLL counts the 32x clock to 
create nominal bit times. As the 32x clock is counted, the 
DPLL is searching the incoming data stream for edges 
(either 1 to 0, or 0 to 1). Whenever an edge is detected, the 
DPLL makes a count adjustment (during the next counting 
cycle), producing a terminal count closer to the center of 
the bit cell. 


For FM encoding, the DPLL still counts from 0 to 31, but 
withacycle corresponding to two bit times. When the DPLL 
is locked, the clock edges in the data stream should occur 
between counts 15 and 16 and between counts 31 and 0. 
The DPLL looks for edges only during a time centered on 
the 15 to 16 counting transition. 


The 32x clock for the DPLL can be programmed to come 
from either the RTxC input or the output of the baud rate 
generator. The DPLL output may be programmed to be 
echoed out of the ESCC via the TRxC pin (if this pin is not 
being used as an input). 


Data Encoding. The ESCC may be programmed to en- 
code and decode the serial data in four different ways 
(Figure 11). In NRZ encoding, a 1 is represented by a High 
level and a O is represented by a Low level. In NRZI 
encoding, a 1 is represented by no change in level and a 
O is represented by a change in level. In FM1 (more 
properly, bi-phase mark), a transition occurs at the begin- 
ning of every bit cell. A 1 is represented by an additional 
transition at the center of the bit cell and a O is represented 
by no additional transition at the center of the bit cell. In 
FMO (bi-phase space), atransition occurs at the beginning 
of every bit cell. A 0 is represented by an additional 
transition at the center of the bit cell, and a 1 is represented 
by no additional transition at the center of the bit cell. In 
addition to these four methods, the ESCC can be used to 
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decode Manchester (bi-phase level) data by using the 
DPLL in the FM mode and programming the receiver for 
NRZ data. Manchester encoding always produces a tran- 
sition at the center of the bit cell. If the transition is 0 to 1, 
the bit is a O. If the transition is 1 to 0, the bit is a 1. 


Auto Echo and Local Loopback. The ESCC is capable of 
automatically echoing everything it receives. This feature 
is useful mainly in Asynchronous modes, but works in 
Synchronous and SDLC modes as well. Auto Echo mode 
(TxD is RxD) is used with NRZI or FM encoding with no 
additional delay because the data stream is not decoded 
before retransmission. In Auto Echo mode, the /CTS input 
is ignored as a transmitter enable (although transitions on 
this input can still cause interrupts if programmed todo so). 
In this mode, the transmitter is actually bypassed and the 
programmer is responsible for disabling transmitter inter- 
rupts and /WAIT//REQUEST on transmit. 


Figure 11. Data Encoding Methods 


The ESCC is also capable of Local Loopback. In this mode, 
TxD or RxD is just like Auto Echo mode. However, in Local 
Loopback mode the internal transmit data is tied to the 
internal receive data and RxD is ignored (except to be 
echoed out via TxD). The /CTS and /DCD inputs are also 
ignored as transmit and receive enables. However, transi- 
tions on these inputs can still cause interrupts. Local 
Loopbackworks in Asynchronous, Synchronous and SDLC 
modes with NRZ, NRZI or FM coding of the data stream. 


A 2iLasS 


280230 
ESCC™ 





Z80230 ENHANCEMENTS 


The following is a detailed description of the enhance- 
ments to the Z80230, ESCC from the standard SCC. 


4-Byte Deep Transmit FIFO 

The ESCC has a 4-byte transmit buffer with programmable 
interrupt and DMA request levels. It is not necessary to 
enable the FIFO as it is always available. The user can 
choose to have the Transmit Buffer Empty (TBE) interrupt 
and DMA Request on Transmit be generated either when 
the top byte of transmit FIFO is empty or only when the FIFO 
is completely empty. A hardware or channel reset will reset 
the transmit shift register, flush the transmit FIFO, and set 
WR7’' D5=1. 


lf the transmitter generates the Interrupt or DMA request 
for data when the top byte of the FIFO is empty (WR7’' 
D5=0), the system can allow for along response time to the 
data request without underflowing. The interrupt service 
routine can write one byte and then test RRO D2 if more 
data may be written. The DMA Request in this mode will go 
inactive after each data write and then go active again until 
the FIFO is filled. The Transmit Buffer Empty status bit 
(TBE), RRO bit D2, is set when the top byte of the FIFO is 
empty. Note that this IS NOT the reset state. 


For applications where the frequency of interrupts is im- 
portant, the transmit interrupt service routine can be opti- 
mized by programming the ESCC to generate the TBE 
interrupt only when the FIFO is completely empty (WR7’ 
D5=1) and then writing four bytes to fill the FIFO. When 
WR7' D5=1, only one DMA request is generated (filling the 
bottom of the FIFO). However, this may be preferred for 
some applications where the possible reassertion of the 
DMA request is not desired. The Transmit Buffer Empty 
status bit (TBE), RRO bit D2, is set when the top byte of the 
FIFO is empty. (Note that WR7' D5=1 after a hardware or 
channel reset). 


8-Byte Receive FIFO 

The ESCC has an 8-byte receive FIFO with programmable 
interruptlevels. The receive character available interruptis 
generated as selected by WR7' bit D3. The Receive 
Character Available bit, RRO DO, is set when at least one 
byte is available in the top of the FIFO (independent of 
WR7' D3). It is not necessary to enable the 8-byte FIFO as 
it is always available. A hardware or channel reset resets 
the receive shift register and flushes the receive FIFO. 


A DMA Request on Receive, if enabled, is generated 
whenever one byte is available in the receive FIFO inde- 
pendent of WR7' D3. If more than one byte is available in 
the FIFO, the Wait//Request pin goes inactive and then 
goes active again until the FIFO is emptied. 


By resetting WR7' D3=0, applications which have a long 
latency to interrupts can generate the request to read data 
from the FIFO when one byte is available, and then test the 
Receive Character Available bit to determine if more data 
is available. 


By setting WR7 D3=1, the ESCC can be programmed to 
interrupt when the receive FIFO is half full (4 bytes avail- 
able) and, therefore, allowing the frequency of receive 
interrupt to be reduced. If WR7' D3 is set, the receive 
character available interrupt is generated when there are 
4 bytes available. Therefore, if the interrupt service routine 
reads 4 bytes during each routine, the frequency of inter- 
rupts is reduced. 


If WR7' D3=1 and “Receive Interrupt on All Characters and 
Special Conditions” is enabled, the receive character 
available interrupt is generated when four characters are 
available. However, when a character is detected to have 
a special condition, a special condition interrupt is gener- 
ated when the character is loaded into the top four bytes 
of the FIFO. Therefore, the special condition interrupt 
service routine should read RR1 before reading the data to 
determine which byte has the special condition. 


Write Register 7' (7 prime) 

A new register, WR7', has been added to the ESCC to 
facilitate the programming of six new features. The format 
of this register is shown in Figure 12. 


WR 7' Prime 


107] be] ps] p4] os] pe] or} bo} 


Auto Tx Flag 

Auto EOM Reset 

Auto RTS Deactivation 
Rx FIFO Int Level 
DTR/REQ Timing Mode 
Tx FIFO Int Level 
Extended Read Enable 


LT 


Not Used, Always 0 


Figure 12. Write Register 7' (7 prime) 


WR7' is written to by first setting bit DO of Write Register 15 
(WR15 DO) to one, and then addressing WR7 as normal. All 
writes to register 7 are to WR7' while WR15 DO is set. WR15 
bit DO must be reset to 0 to address the sync character 
register WR7. If bit D6 of WR7' is set, then WR7' can beread 
by doing aread cycle to RR14. The WR7’ features remain 
enabled until specifically disabled or by a hardware or 
software reset. Note that bit D5 is set after a reset. All other 
bits are reset to zero following reset. 
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285230 ENHANCEMENTS (Continued) 


For applications which may use either the Zilog Z80C30 or 
Z80230, these two device types can be identified in 
software with the following test. Write a 01 hex to Write 
Register 15. Then Read Register 15 and if DO is reset it is 
a Z80C30 and, if DO is set it is a Z80230. Note that if the 
device is Z80C30, a write to WR15 resetting DO should be 
done before proceeding. Also, if the device is 280230, the 
result in all writes to address seven will be to WR7' until 
WR15 DO is reset. 


Bit 7. Not used. This bit must always be written zero (0). 


Bit 6. Extended Read Enable. Setting this bit enables the 
ability to read WR3, WR4, WR5, WR7' and WR10. These 
registers are read by reading RR9 (WR3), RR4, RR5,RR14 
(WR7'), and RR11 (WR10), respectively. 


Bit 5. Transmit FIFO Interrupt Level. lf this bit is set, the 
transmit buffer empty interrupt is generated when the 
transmit FIFO is completely empty. If this bit is reset, the 
transmit buffer empty interrupt is generated when the top 
byte of the transmit FIFO is empty. This bit is set following 
a hardware or channel reset. 


In DMA Request on Transmit mode, when using either the 
/W//REQ or /DTR//REQ pins, the request is asserted when 
the Tx FIFO is completely empty if WR7' D5 is set. The 
request is asserted when the top byte of the FIFO is empty 
if D5 is reset. 


Bit 4. /DTR/REQ timing. If this bit is set and the /DTR//REQ 
pin is used for Request mode (WR14 D2=1), the deactiva- 
tion of the /DTR//REQ pin will be identical to the (W//REQ 
pin as shown in Figure 13. If this bit is reset, the deactiva- 
tion time is 4TcPc. 


mF 





D7-DO 

WR7 D4=1 

/DTR/REQ WR7 D4=0 
MWAIT//REQ 


Transmit Data 





Figure 13. DMA Request on Transmit Deactivation Timing 


Bit 3. Receive FIFO Interrupt Level. This bit sets the 
interrupt level of the receive FIFO. If this bit is set, the 
receive data available bit is asserted when the receive 
FIFO ishalffull (4 bytes available). If the RFF bit is reset, the 
receive data available interrupt is generated when a byte 
reaches the top of the FIFO. See the description of the 8- 
byte receive FIFO for more details. 


Bit 2. Automatic /RTS Pin Deassertion. This bit controls the 
timing of the deassertion of the /RTS pin in SDLC mode. If 
this bit is set and WR5 D1 is reset during the transmission 
of aSDLC frame, the deassertion of the /RTS pin is delayed 
until the last bit of the closing flag clears the TxD pin. The 
/RTS pin is pulled high after the rising edge of the transmit 
clock cycle from the last bit of the closing flag. This implies 


that the ESCC should be programmed for “Flag on 
Underrun” (WR10 D2=0) for the /RTS pin to deassert at the 
end of the frame. This feature works independently of the 
programmed transmitter idle state. In synchronous modes 
other than SDLC, the /RTS pin will immediately follow the 
state programmed into WR5 D1. When WR7' D2 is reset, 
the /RTS follows the state of WR5 D1. 


Bit 1. Autornatic EOM Reset. If this bit is set, the ESCC 
automatically resets the Tx Underrun/EOM latch and pre- 
sets the transmit CRC generator to its programmed preset 
state (per values set in WR5 D2 and WR10 D7). Therefore, 
it is not necessary to issue the Reset Tx Underrun/EOM 
latch command when this feature is enabled. 
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Bit 0. Automatic Tx SDLC Flag. If this bit is set, the ESCC 
will automatically transmit an SDLC flag before transmit- 
ting data. This removes the requirement to reset the mark 
idle bit (WR10 D3) before writing data to the transmitter. 


Historically, the SCC has latched the databus on the falling 
edge of /WR. However, as many CPUs do not guarantee 
that the databus is valid when the /WR pin goes low, Zilog 
has modified the databus timing to allow a maximum delay 
from the WR signal going active Low to the latching of the 
databus. 


Complete CRC Reception in SDLC Mode 

In SDLC mode, the entire CRC is clocked into the receive 
FIFO. The ESCC completes clocking in the CRC to allow it 
to be retransmitted, unaltered, or manipulated in software. 
In the SCC when the closing flag is recognized, the 
contents of the receive shift register are immediately 
transferred to the receive FIFO resulting in the last two bits 
of the CRC being lost. In the ESCC, it is not necessary to 
program this feature. When the closing flag is detected, 
the last two bits of the CRC are clocked into the receive 
FIFO. In all other synchronous modes, the ESCC does not 
clock in the last two CRC bits (same as SCC). 


TxD Forced High in SDLC with NRZI 

Encoding When Marking Idle 

When the ESCC is programmed for SDLC mode with NRZ1 
data encoding and mark idle (WR10 D6=0, D5=1, D3=1), 
the TxD pin is automatically forced high when the transmit- 
ter goes to the mark idle state. There are several different 


ways for the transmitter to go into the idle state. In each of 
the following cases the TxD pin is forced high when the 
mark idle condition is reached: data, CRC, flag and idle; 
data, flag and idle; data, abort (on underrun) and idle; 
data, abort (command) and idle; idle flag and command to 
idle mark. The force high feature is disabled when the mark 
idle bit is reset. 


This feature is used in combination with the automatic 
SDLC opening flag transmission feature, WR7' DO=1, to 
assure that data packets are properly formatted. There- 
fore, when these features are used together, it is not 
necessary for the CPU to issue any commands when using 
the force idle mode in combination with NRZI data encod- 
ing. If WR7' DO is reset, like in the SCC, it is necessary to 
reset the mark idle bit (WR10 D3) to enable flag transmis- 
sion before an SDLC packet is transmitted. 


improved Transmit Interrupt Handling 

in Synchronous Modes 

The ESCC latches the Transmit Buffer Empty (TBE) inter- 
rupt due to the CRC being loaded to the transmit shift 
register even if the TBE interrupt, due at the last data byte, 
has not yet been reset. Therefore, the end of a synchro- 
nous frame is guaranteed to generate two TBE interrupts 
even if a reset transmit buffer interrupt command for the 
data created interruptis issued after (time “A” in Figure 14) 
the CRC interrupt had occurred. In this case, two reset TBE 
commands are required. The TxIP is latched if the EOM 
latch has been reset before the end of the frame. 


TXBE / \ / \ 


Time "A" 


TXIP Bit / 


TXIP 1 


TXIP 2 


Figure 14. TxIP Latching 
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NEW FEATURE DESCRIPTION (Continued) 


DPLL Counter Tx Clock Source 

When DPLL outputis selected as the transmit clock source, 
the DPLL counter output is the DPLL source clock divided 
by the appropriate divisor for the programmed data en- 
coding format. Therefore, in FM mode (FMO or FM1), the 
DPLL counter output is the input frequency divided by 16. 


DPLL CLK Input 






DPLL Counter 


In NRZI mode, the DPLL counter frequency is the input 
divided by 32. This feature provides a jitter-free output and 
replaces the DPLL transmit clock output being available as 
the transmit clock source. This has no effect on the use of 
the DPLL as the receive clock source (Figure 15). 


DPLL Output to Receiver 


DPLL Output to Transmitter 





Input Divided by 16 (FMO or FM1) 
Input Divided by 32 for NRZI 


Figure 15. DPLL Outputs 


Read Register 0 Status Latched During Read Cycle 

The contents of Read Register 0, RRO, are latched during 
a read to this register. The ESCC prevents the contents of 
RRO to change while the Read cycle is active. The SCC 
allows the status of RRO to change while reading the 
register and, therefore, itis necessary to read RRO twice to 
detect changes that otherwise may be missed. The con- 
tents of RRO are updated after the rising edge 
of /RD. 


Software Interrupt Acknowledge 

The Z80230 interrupt acknowledge cycle can be initiated 
through software. If Write Register 9 (WR9) bit D5 is set, 
reading register 2 (RR2) results in an interrupt acknowl- 
edge cycle to be executed internally. Like a hardware 
INTACK. cycle, a software acknowledge causes the INT 
pin to return high, the IEO pin to go Low and set the IUS 
latch for the highest priority interrupt pending. 


Similar to when the hardware INTACK signal can be used, 
a software acknowledge cycle requires that a Reset High- 
est |US command be issued in the interrupt service rou- 
tine. Whenever an interrupt acknowledge cycle Is used, 
hardware or software, a reset highest IUS command is 
required. If RR2 is read from channel A, the unmodified 
vector is returned. If RR2 is read from channel B, then the 
vector is modified to indicate the source of the interrupt. 
The Vector Includes Status (VIS) and No Vector (NV) bits 
in WRQ are ignored when bit D5 is set to 1. 


When the INTACK and IEl pins are not being used, they 
should be pulled up to V,,. through a resistor (2.2 kKOhm 


typical). 


Fast SDLC Transmit Data Interrupt Response 

To more easily facilitate the transmission of back-to-back 
SDLC frames with a single shared flag between frames, 
the ESCC allows data for a second frame to be written to 
the transmit FIFO after the Tx Underrun/EOM interrupt has 
occurred. This allows application software more time to 
write the data to the transmitter while allowing the current 
frame to be properly concluded with CRC and flag. The 
SCC historically has required that data not be written to the 
transmitter until a transmit buffer empty interrupt was 
generated after the CRC has completed transmission. If 
data is written to the transmit FIFO after the Transmit 
Underrun/EOM interrupt and before the transmit buffer 
empty interrupt, the Automatic EOM Reset feature should 
be enabled (WR7' Di=1). Consequently, the commands 
“Reset Tx/Underrun EOM” latch and “Reset Tx CRC Gen- 
erator” should not be used. 


SDLC FIFO Frame Status FIFO Enhancement 

When used with a DMA controller, the Z80230 SDLC 
Frame Status FIFO enhancement maximizes the ESCC’s 
ability to receive high speed, back-to-back SDLC mes- 
sages. It minimizes frame overruns due to CPU latencies 
in responding to interrupts. Additional logic was added to 
the industry standard SCC consisting of a 10-bit deep by 
19-bit wide status FIFO, 14-bit receive byte counter, and 
control logic as shown in Figure 16. The 10 x 19 bits status 
FIFO is separate from the 8-byte receive data FIFO. 


When the enhancement is enabled, the status in Read 
Register 1 (RR1) and byte count for the SDLC frame are 
stored in the 10 x 19-bit status FIFO. This allows the DMA 
controller to transfer the next frame into memory while the 
CPU verifies that the message was properly received. 
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Summarizing the operation; data is received, assembled, 
and loaded into the 8-byte FIFO before being transferred 
to memory by the DMA controller. When a flag is received 
at the end of an SDLC frame, the frame byte count from the 
14-bit counter and five status bits are loaded into the status 
FIFO for verification by the CPU. The CRC checker is 
automatically reset in preparation for the next frame which 
can begin immediately. Since the byte count and status 
are saved for each frame, the message integrity is verified 
at a later time. Status information for up to 10 frames is 
stored before a status FIFO overrun can occur. 





Ifa frame is terminated with an ABORT, the byte count and 
status will be loaded to the status FIFO and the counter 
reset for the next frame. 


FIFO Detail. For a better understanding of details of the 
FIFO operation, refer to the block diagram in Figure 16. 


Enable/Disable. This FIFO is implemented so that it is 
enabled when WR15, bit D2, is set and the ESCC is in the 
SDLC/HDLC mode. Otherwise, the status register con- 
tents bypass the FIFO and go directly to the bus interface 
(the FIFO pointer logic is reset either when disabled or via 
a channel or power-on reset). When the FIFO mode is 
disabled, the ESCC is completely downward compatible 
with the NMOS Z8030. The FIFO mode is disabled on 
power-up (WR15 D2 is set to 0 on reset). The effects of 
backward compatibility on the register set are that RR4 is 
an image of RRO, RR5 is an image of RR1, RR6 is an image 
of RR2 and RR7 is an image of RRS. For details on the 
added registers, refer to Figure 18. The status of the FIFO 
Enable signal is obtained by reading RR15, bit D2. If the 
FIFO is enabled, the bit will be set to 1; otherwise, it will 
be reset. 


Read Operation. When WR15 bit D2 is set and the FIFO is 
not empty, the next read to status register RR1 or the 
additional registers RR7 and RR6, are from the FIFO. 
Reading status register RR1 causes one location of the 
FIFO to be emptied, so status is read after reading the byte 
count, otherwise the count is incorrect. Before the FIFO 
underflows, it is disabled. In this case, the multiplexer is 
switched to allow status to read directly from the status 
register. Reads from RR7 and RR6 contain bits that are 
undefined. Bit D6 of RR7 (FIFO Data Available) is used to 
determine if status data is coming from the FIFO or directly 
from the status register, since it is set to 1 whenever the 
FIFO is not empty. 


Since not all status bits are stored in the FIFO, the All Sent, 
Parity, and EOF bits bypass the FIFO. The status bits sent 
through the FIFO are Residue Bits (3), Overrun, and 
CRC Error. 
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The sequence for proper operation of the byte count and 
FIFO logic is to read the registers in the following order: 
RR7, RR6, and RR1 (reading RR6 is optional). Additional 
logic prevents the FIFO from being emptied by multiple 
reads from RR1. The read from RR7 latches the FIFO 
empty/full status bit (D6) and steers the status multiplexer 
to read from the ESCC megacell instead of the status FIFO 
(since the status FIFO is empty). The read from RR1 allows 
an entry to be read from the FIFO (if the FIFO was empty, 
logic was added to prevent a FIFO underflow condition). 


Write Operation. When the end of an SDLC frame (EOF) 
has been received and the FIFO is enabled, the contents 
of the status and byte-count registers are loaded into the 
FIFO. The EOF signal is used to increment the FIFO. If the 
FIFO overflows, the RR7 bit D7 (FIFO Overflow) is set to 
indicate the overflow. This bit and the FIFO control logic is 
reset by disabling and re-enabling the FIFO control bit 
(WR15 bit D2). For details of FIFO control timing during an 
SDLC frame, refer to Figure 17. 


SDLC Status FIFO Anti-Lock Feature. When the Frame 
Status FIFO is enabled and the ESCC is programmed for 
“Special Receive Condition Only” (WR1 D4=D3=1), the 
data FIFO is not locked when a character with End of 
Frame status is read (Figure 16). Whenacharacter with the 
EOF status is at the top of the FIFO, an interrupt with a 
vector for receive data is generated. The command “Reset 
Highest IUS” must be issued at the end of the interrupt 
service routine regardless if an interrupt acknowledge 
cycle had been executed (hardware or software). This 
allows a DMA to complete transfer of the received frame to 
memory and then interrupt the CPU that a frame has been 
completed without locking the FIFO. Since in the “Receive 
Interrupt on Special Condition Only” mode the interrupt 
vector for receive data is not used, itis used to indicate that 
the last byte of a frame has been read out the receive FIFO. 
Reading the frame status (CRC, byte count and other 
status stored in the status FIFO) to determine EOF is not 
required. 


When a character with a special receive condition other 
than EOF is received (receiver overrun, or parity), aspecial 
receive condition interrupt is generated after the character 
is read from the FIFO and the receive FIFO is locked until 
the “Error Reset” command is issued. 
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NEW FEATURE DESCRIPTION (Continued) 


Interface 
to SCC 
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Frame Status FIFO Circuitry 


SCC Status Reg Reset on Flag Detect 
RA1 Residue Bits(3) Byte Counter Increment on Byte DET 


Enable Count in SDLC 


Overrun, CRC Error 





End of Frame Signal 


5 Bits 14 Bits Status Read Comp 
FIFO a ae | ae Pointer 
10 a ae by 19 Bits Wide | ae Counter 


j-% Pointer 

4-Bit j-% 

4-Bit ace 
Equal 





8 Bits 
pf 
am. t 
WR(15) Bit 2 
RR7 D5-D0 + RR6 D7 - DO Set Enables 
Byte Counter contains 14 bits Status FIFO 


fora 16 KByte maximum count. 


RR7 D6 
FIFO data available status bit. Status bit set to 1 
when reading from FIFO. 


RR7 D7 
FIFO Overflow Status Bit 
MSB of RR(7) is set on Status FIFO overflow. 


In SDLC Mode, the following definitions apply. 
- All Sent bypasses MUX and equals contents of SCC Status Register. 


- Parity Bits bypass MUX and does the same. 
- EOF is set to 1 whenever reading from the FIFO. 


Figure 16. SDLC Frame Status FIFO 















5 280230 
A Silas ESCC™ 
012 3 4 5 6 7 12 3 4 5 6 7 +O 
FF Ja[o |o || |c|c |r eves le la 
Internal byte strobe Internal Byte Strobe 
increments counter. Increments Counter. 
Don't load Reset byte Reset byte 
counter on counter and counter and 
1st Flag. then load counter then load counter 
Reset byte into FIFO and into FIFO and 
counter here. increment PTR. increment PTR. 
Figure 17. SDLC Byte Counting Detail 
PROGRAMMING 


The ESCC contains write registers in each channel that are 
programmed by the system separately to configure the 
functional uniqueness of the channels. 


In the ESCC, the data registers are directly addressed by 
selecting a High on the D//C pin. With all other registers 
(with the exception of WRO and RRO), programming the 
write registers requires two write operations and reading 
the read registers requires both a write and a read opera- 
tion. The first write is to WRO and contains three bits that 
point to the selected register. The second write is the 
actual control word for the selected register, and if the 
second operation is read, the selected read register is 
accessed. All of the ESCC registers, including the data 
registers, may be accessed in this fashion. The pointer bits 
are automatically cleared after the read or write operation 
so that WRO (or RRO) is addressed again. 


Initialization. The system program first issues a series of 
commands to initialize the basic mode of operation. This is 
followed by other commands to qualify conditions within 
the selected mode. For example, in the Asynchronous 
mode, character length, clock rate, number of stop bits, 
and even or odd parity should be set first. Then the 
interrupt mode is set, and finally, the receiver and transmit- 
ter are enabled. 


Write Registers. The ESCC contains 16 write registers (17 
counting the transmit buffer) in each channel. These write 
registers are programmed separately to configure the 
functional “personality” of the channels. There are two 
registers (WR2 and WR9) shared by the two channels that 
are accessed through either of them. WR2 contains the 
interrupt vector for both channels, while WR9 contains the 
interrupt control bits and reset commands. A new register, 
WR7’', was added to the ESCC and may be written to if 
WR15 D0 is set. Figure 18 shows the format of each write 
register. 


Read Registers. The ESCC contains ten read registers 
(eleven, counting the receive buffer (RR8) in each chan- 
nel). Four of these may be read to obtain status information 
(RRO, RR1, RR10, and RR15). Two registers (RR12 and 
RR13) are read to learn the baud rate generator time 
constant. RR2 contains either the unmodified interrupt 
vector (Channel A) or the vector modified by status infor- 
mation (Channel B). RR3 contains the Interrupt Pending 
(IP) bits (Channel A only). RR6 and RR7 contain the 
information in the SDLC Frame Status FIFO, butis only read 
when WR15 D2 is set. If WR7' D6 is set, Write Registers 
WR3, WR4, WR5, WR7', and WR10 can be read as RRQ, 
RR4, RR5, and RR14, respectively. Figure 19 shows the 
format of each Read register. 
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CONTROL REGISTERS 


Write Register 0 


[07] de] ns} 04] vs] ba} 0] bo 


O O- Null Code 
0 1 Null Code 
1 0 Select Shift Left Mode 
1 1 Select Shift Right Mode 
0 
0 O O Null Code 
0 O 1 Point High 
oO 1 =O Reset Ext/Status Interrupts 
0 1 +1 + Send Abort (SDLC) 
1 0 O Enable Int on Next Rx Character 
1 0 1. Reset Tx Int Pending 
1 1 0 Error Reset 
1 1 1 Reset Highest IUS 
O O Null Code 
Q 1 Reset Rx CRC Checker 
1 0 Reset Tx CRC Generator 
1 1 + Reset Tx Underrun/EOM Latch 
Write Register 1 


[o7 [06 [ps [4 Jos] 02] 01 | bo 


| L_ Ext Int Enable 

Tx Int Enable 

Parity is Special Condition 
0 0 
Oo 1 
1 O 
1 1 


Rx Int Disable 

Rx Int On First Character or Special Condition 
Int On All Rx Characters or Special Condition 
Rx Int On Special Condition Only 





WAIT/DMA Request On 
Receive//Transmit 


IWAIT/DMA Request Function 
WAIT/DMA Request Enable 








Write Register 2 


7 | 06 | ps J p4 } 03 | 02 | Ds | 0 | 


SS&R EES SS 


Write Register 3 


107 | bs | 0s J 4] b3 | 2} Ds | bo 


Sync Character Load Inhibit 
Address Search Mode (SDLC) 
Rx CRC Enable 

Enter Hunt Mode 

Auto Enables 


0 O Rx5Bits/Character 

0 1. Rx7Bits/Character 

1 0 Rx6 Bits/Character 

1 1 Rx8Bits/Character 
Write Register 4 


Interrupt 
Vector 


- 


Rx Enable 


[p7 | be [05 [4] oa be [0+ | bo) 


— = OO 


“-~O=-—0O 


tat © © come 


— +t OO 
=—-oO--06 


X1 Clock Mode 

X16 Clock Mode 
X32 Clock Mode 
X64 Clock Mode 


Figure 18. Write Register Bit Functions 


= 


Parity Enable 
Parity EVEN//ODD 


Sync Modes Enable 

1 Stop Bit/Character 

1 1/2 Stop Bits/Character 
2 Stop Bits/Character 


8-Bit Sync Character 

16-Bit Syne Character 

SDLC Mode (01111110 Flag) 
Extemal Sync Mode 
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Write Register 5 


[p7 } 06 | 05 D4 [0s Joe [0+ | bo} 


Tx CRC Enable 
RTS 
/SDLC/CRC-16 
Tx Enable 
Send Break 


= 


Tx 5 Bits(Or Less)/Character 
Tx 7 Bits/Character 
Tx 6 Bits/Character 
Tx 8 Bits/Character 


0 0 
Oo 1 
1 O 
1 1 





Write Register 6 


1p7 [06 J 06 | o4 Jos | 02 | Ds | bo 


Sync7 Sync6 SyncS Sync4 Sync3 Sync2 Sync1 SyncO Monosync, 8 Bits 
Synci SyncO Sync5 Syne4 Sync3 Sync2 Synci Sync0 Monosync, 6 Bits 
Sync7 Sync6 Sync5 Syne4 Sync3 Sync2 Synci Syncd _ Bisync, 16 Bits 





Sync3. Sync2 Synet Syncd 1 1 1 1 Bisync, 12 Bits 

ADR7 ADR6 ADR5 ADR4 ADR3 ADR2 ADRi ADRO- SDLC 

ADR7 ADR6 ADR5 ADR4 X x x x SDLC (Address Range) 
Write [er p=] = [=|] 7 


[> Jos ]osJos]os [oe] 0: [oo] 


Trad. 


Sync7 Sync6 SyneS Syne4 Synce3 Sync2 Synci SyncO Monosync, 8 Bits 

SyneS5 Sync4 Sync3 Syne2 Synct Syncd X x Monosync, 6 Bits 

Sync15 Sync14 Sync13 Synet2 Sync11i Sync10 Syne9 Sync8 _ Bisyne, 16 Bits 

Sync1i Sync10 Sync9 Sync8 Sync7 Sync6 Sync5 Sync4 _ Bisync, 12 Bits 
0 1 1 1 1 1 1 0 SDLC 


Figure 18. Write Register Bit Functions (Continued) 
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CONTROL REGISTERS (Continued) 


WR 7' Prime 


[07 | ps] 0s | ps] 03} be} 0 | oo) 


[ir 


att OO 


Write Register 9 


[o7 | be [ps ] 04 [3 | pz ot | vo | 


No Reset 

Channel Reset B 
Channel Reset A 
Force Hardware Reset 


~300 
+00 


Auto Tx Flag 

Auto EOM Reset 

Auto RTS Deactivation 
Rx FIFO Int Level 
DTR/REQ Timing Mode 
Tx FIFO Int Level 
Extended Read Enable 
Not Used, Always 0 


MIE 
Status High//Status Low 
Software INTACK Enable 


Write Register 10 


[07 | bs] os] 04} Daf pa] D1 | bo 





—_~O-O 


6-Bit//8-Bit Sync 

Loop Mode 

Abort//Flag On Underrun 
Mark//Flag Idle 

Go Active On Poll 


ie 


NRZ 
NAZI 
FM1 (Transition = 1) 
FMO (Transition = 0) 


CRC Preset I//O 


Write Register 11 


[D7 | 06 [os } 4 [os J 2 [D1 J 00) 


ato OO 





—O— 06 


/TAxC Out = Xtal Output 

/TRxC Out = Transmit Clock 
/TRxC Out = BR Generator Output 
/TRxC Out = DPLL Output 


“=~6=-0 =—_ 


0 
0 
1 
1 





/TRxC Input/Output 


Transmit Clock = /RTxC Pin 

Transmit Clock = /TRxC Pin 

Transmit Clock = BR Generator Output 
Transmit Clock = DPLL Output 


——=@2 OO 
~OoO-o 


Receive Clock = /RTxC Pin 

Receive Clock = /TRxC Pin 

Receive Clock = BR Generator Output 
Receive Clock = DPLL Output 


/RTxC Xtal//No Xtal 


Figure 18. Write Register Bit Functions (Continued) 
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a 
A 2iLdsS ESCC™ 
Write Register 12 Write Register 14 
or fpof ooo reo b7 | b6 | bs | b+ | 03 [2 [bs [bo | 
L TCO | = BR Generator Enabie 
TC1 BR Generator Source 
Tc2 /OTR/Request Function 
TC3 Lower Byte of Auto Echo 
TC4 Time Constant Local Loopback 
T 
si OQ O O Null Command 
TC6 0 O 1 Enter Search Mode 
C7 0 1 O Reset Missing Clock 
0 1 1 Disable DPLL 
1 0 O SetSource = BR Generator 
1 0 1 Set Source = /RTxC 
1 1 © SetFM Mode 
1 1 1 + SetNRZ! Mode 
Write Register 13 
D7 
[o7 ] be} 05 | p03 [2 | o1 | bo tees 
| Lx or]ee| 65] >] os oe]os oo 
TCO | 
TC10 WR7' SDLC Feature Enable 
TC11 Upper Byte of Zero Count IE 
TC12 Time Constant SDLC FIFO Enable 
TC13 DCD IE 
TC14 Sync/Hunt IE 
TC15 CTSIE 
Tx Underrun/EOM IE 
Break/Abort IE 





Figure 18. Write Register Bit Functions (Continued) 
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CONTROL REGISTERS (Continued) 


Read Register 0 


[o7 [6 | ps | ds [ps | o2| D+ | bo| 


EZ 
i- 


Read Register 1 


[or | 06 [ps | p+ | of 02 [D1 Jo 


iz 


Read Register 2 


0706 | ps | + [8 02 {b+ | Do} 


i 
' 


* Modified In B Channel 


Rx Character Available 


Zero Count 

Tx Buffer Empty 
DCD 

Sync/Hunt 

CTS 

Tx Underrun/EOM 
Break/Abort 


All Sent 

Residue Code 2 
Residue Code 1 
Residue Code 0 
Parity Error 

Rx Overrun Error 
CRC/Framing Error 
End of Frame (SDLC) 


v1 


V3 Interrupt 
V4 Vector - 


V5 
V6 


Read Register 3 


07 [06 | ps | os [9 [oe] 0 | oo) 


. Always 0 In B Channel 


Read Register 6 x 


gq 


Ii, 


Channel B Ext/Status IP 
Channel B Tx IP 
Channel B Rx IP 
Channel A Ext/Status IP 
Channel A Tx IP 
Channel A Rx IP 

0 

0 


* Can only be accessed if the SDLC FIFO enhancement 


is enabled (WR15 bit D2 set to 1) 


SDLC FIFO Status and Byte Count (LSB) 


Read Register 7 : 


[07 | 6 | ps} D4] 0s [2 | 01 | Do 


BC8 
BC9 
BC10 
BC11 
BC12 
BC13 


FDA: FIFO Data Available 
1 = Status Reads from FIFO 
0 = Status Reads from ESCC 


FOS: FIFO Overflow Status 
1 = FIFO Overflowed 
0 = Normal 


* Can only be accessed if the SDLC FIFO enhancement 


is enabled (WR15 bit D2 set to 1) 


SDLC FIFO Status and Byte Count (MSB) 


Figure 19. Read Register Bit Functions 


SLA ae EOE a TT IN a MNP I EN SI EEE RO HOS NUS STEED) 
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Read Register 10 Read Register 13 
[o7 ] bs} bs [4 fps | p2 | D1 | bo }07 ] 06 [5 | D4] pa} ba} bt | Do 
| L. | Le 

On Loop TC9 

0 TC10 

TC1 Upper Byte 

! Loop Sending TC12 of Time Constant 

0 TC13 

Two Clocks Missing TC14 

One Clock Missing TC15 
Read Register 12 Read Register 15 
[b7 ] ds | 05 | D4 | D3 [D2 | D1 | DO) 07} D6} 05] 4] ba} ba os] bo) 

| Lx = 

TC1 Zero Count IE 

TCc2 SDLC Status FIFO Enable 

TC3 Lower Byte DCD IE 

TC4 of Time Constant Sync/Hunt IE 

TC5 CTS IE 

TC6 Tx Underrun/EOM IE 

TC7 Break/Abort IE 


Figure 19. Read Register Bit Functions (Continued) 
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280230 INTERFACE TIMING 


The Z-Bus compatible ESCC is suited for system 
applications with multiplexed address/data buses similar 
to the Z8®, Z8000®, Z280°. 


Two control signals, /AS and /DS, are used by the Z80230 
to time bus transactions. In addition, four other control 
signals (/CSO, CS1, R//W, and /INTACK) are used to 
control the type of bus transaction that occurs. A bus 
transaction is initiated by /AS; the rising edge latches the 
register address on the Address/Data bus and the state of 
/INTACK and /CSO. 


In addition to timing bus transactions. /AS is used by the 
interrupt section to set the Interrupt Pending (IP) bits. 
Because of this, /AS must be kept cycling for the interrupt 
section to function properly. 


The Z80230 generates internal control signals in response 
to a register access. Since /AS and /DS have no phase 


relationship with PCLK, the circuitry generating these 
internal control signals provide time for metastable condition 
to disappear. This results in a recovery time related to 
PCLK. 


This recovery time applies only to transactions involving 
the Z80230, and any intervening transactions are ignored. 
This recovery time is four PCLK cycles, measure from the 
falling edge of /DS of one access to the ESCC, to the falling 
edge of /DS for a subsequent access. 


280230 Read Cycle Timing 


The Read cycle timing for the Z80230 is shown in Figure 
20. The register address on AD7-ADO, as well as the state 
of /CSO and /INTACK, are latched by the rising edge of /AS. 
R/W must be HIGH before /DS falls to indicate a Read 
cycle. The 280230 data bus drivers are enabled while CS1 
is HIGH and /DS is LOW. 


/AS \ / 


CSO \ / 
ANTACK / \ 


AD7-ADO 


—— oT 
Tr 
rr ey se 


Figure 20. Read Cycle Timing 
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/CSO \ / 
IINTACK y \ 
a (mm XX eS 


——— — 
J ae 
rr ae a 


Figure 21. Write Cycle Timing 
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280230 Interrupt Acknowledge Cycle Timing 


The Interrupt Acknowledge cycle timing for the Z80230 is 
shown in Figure 22. The address on AD7-AD0O and the state 
of /CSO and /INTACK are latched by the rising edge of /AS. 
However, if INTACK is LOW, the address /CSO, CS1 and 
R//W are ignored for the duration of the interrupt acknowl- 
edge cycle. 


The Z80230 samples the state of /INTACK on the rising 
edge of /AS and AC parameters #7 and #8 specify the 
setup and hold time requirements. Between the rising 
edge of /AS and the falling edge of /DS, the internal and 
external daisy chains settle (AC parameter #29). Asystem 
with no external daisy chain should provide the time 
priority internal to the ESCC. Systems using an external 
daisy chain should refer to Note 5 referenced in the 280230 


/AS v) 


= XT) 
0 CT) 


/DS 


[AINTACK 


IEI 


IEO 


ANT 


Read/Write and Interrupt Acknowledge Timing for the time 
required to settle the daisy chain. 


If there is an interrupt pending in the ESCC, and IEl is HIGH 
when /DS falls, the acknowledge cycle was intended for 
the ESCC. This being the case, the Z80230 sets the 
Interrupt Under Service (IUS) latch for the highest priority 
pending interrupt, as well as placing an interrupt vector on 
AD7-ADO. The placing of a vector on the bus can be 
disabled by setting WR9, D1=1. The /INT pin also goes 
inactive in response to the falling edge of /DS. Note that 
there should be only one /DS per acknowledge cycle. 
Another important fact is that the IP bits in the Z80230 are 
updated by /AS, which may delay interrupt requests if the 
processor does not supply /AS strobes during the time 
between accesses of the Z80230. 


{et tt 


$$$ _________f{ 


Figure 22, Interrupt Acknowledge Cycle Timing 
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SIO Family 


Z84C40 SIO Dual channel multiprotocol USART. 
Z84C13 IPC Z80 CPU with integrated SIO, CTC and WDT. 
Z84C15 IPC Z80 CPU with integrated SIO, CTC, WDT and PIO. 


SCC Family 


Z08530 SCC NMOS SCC low cost with speeds up to 8 MHz. 

Z08030 SCC NMOS SCC for multiplexed buses. 

Z85C30 SCC CMOS SCC at speeds up to 16 MHz. NMOS compatible. 
Z80C30 SCC CMOS SCC for multiplexed buses. 

Z85230 ESCC™ CMOS ESCC for non-multiplexed buses. 

Z16C35 ISCC™ SCC with 4 channel DMA and advanced CPU interface. 
Z80181 SAC™ 2180 CPU with integrated single channel SCC. 








USC Family 





Z16C30 USC™ Dual channel high performance multi-protocol data communications up to 10 Megabits/second. 
Z16C33 MUSC™ Single channel USC with ISDN Time Slot Assigner. 

Z16C31 IUSC™ MUSC with high performance dual channel DMA. 

Z16C50 DDPLL™ Dual channel DPLL cell from the USC. 
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ASICS 

ABSOLUTE MAXIMUM RATINGS 

Vog Supply Voltage range ......... eee —0.3V to +7.0V 
Voltages on all pins 

with respect to GND ............ cee —0.3V to V,,, +0.3V 
Operating Ambient 

TOMPeEratule ....... cc eeceeeeeteees See Ordering Information 
Storage Temperature ...........ccececeeteees -65°C to +150°C 


Stresses greater than those listed under Absolute Maxi- 
mum Ratings may cause permanent damage to the de- 
vice. This is a stress rating only; operation of the device at 
any condition above those indicated in the operational 
sections of these specifications is not implied. Exposure to 
absolute maximum rating conditions for extended periods 
may affect device reliability. 





STANDARD TEST CONDITIONS 


The DC Characteristics and capacitance sections below 
apply for the following standard test conditions, unless 
otherwise noted. All voltages are referenced to GND. 
Positive current flows into the referenced pin. 


+5V 


2.1 kQ 


Standard conditions are as follows: 


M +4.50VSV,,<+5.50V 


m GND=0V 
m T, as specified in Ordering Information 








+5V 
2.2 kQ 
From Output 
Under Test 
From Output 
100 pF 250 pA 
50 pF ] 
Figure 23. Standard Test Load Figure 24. Open-Drain Test Load 
CAPACITANCE 
Symbol Parameter Min Max Unit Test Condition 
on Input Capacitance 10 pF Unmeasured pins 
Ong Output Capacitance 15 pF returned to Ground. 
ie Bidirectional Capacitance 20 pF 
Note: 


f = 1 MHz, over specified temperature range. 





MISCELLANEOUS 
Gate Count - 11,000 





g 
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ASILAS ESCC™ 
DC CHARACTERISTICS 
280230 
Symbol Parameter Min Typ Max Unit Condition 
NG Input High Voltage 2.2 Vog +0.3 V 
Vi. Input Low Voltage 0.3 0.8 V 
Vind Output High Voltage 2.4 V lon = 1-6 mA 
Vie Output High Voltage Veg 0.8 V lon = 250 pA 
Vor Output Low Voltage 0.4 V lo. = 2.0 mA 
le Input Leakage +10.0 pA 0.4SV,)S+2.4V 
ise Output Leakage +10.0 pA 0.4 <5V,7S+2.4V 
ee Vog Supply Current 4 10 (8.5 MHz) mA 
5 12 (10 MHz) mA Voc=5V V,4=4.8 V, =0.2V 
7 15 (16 MHz) mA Crystal Oscillators off 
9 20 (20 MHz) mA 
Lcciosey) - CTystal OSC Current 6 mA Current for each osc. 
in addition to |,,, 
Notes: 


[1] V.~ = 5V+ 10% unless otherwise specified, over specified temperature range. 
[2] Typical |, was measured with oscillator off. 
[3] NO loose) Max is specified due to dependency on the external circuit. 
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AC CHARACTERISTICS 
280230 Read and Write Timing Diagrams 


/AS 


oo i KS 
oo 
[> 


a, i | 
ee 


an rt 
[ho — 
' 

‘ na 
ES —— 


AD7-ADO ¥ e 
Write ( , 
ni as | 
AD7-ADO 
Read ‘ : hy : ) 


a Sa 

MWIIREQ 

Wait 

@5) 
MWWIREQ 
Request { 
26 
/DTR//REQ 
Request ( 
2) 
" ew. 
28) 
“AL 
QO) @1) 43) 


Figure 25. Read and Write Timing Diagram 


S) 
&) 
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Figure 26. Interrupt Acknowledge Timing Diagram 


IAS 
3) 38) 
/DS 


Figure 27. Reset Timing Diagram 
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AC CHARACTERISTICS 
Z80230 Read/Write Timing Table 


No 


ONO! A OM — 


Symbol 


TwAS 
TdDS(AS) 
TsCSO(AS) 
ThCSO(AS) 


TsCS1(DS) 
ThCS1(DS) 
TsIA(AS) 
ThIA(AS) 


TsRWR(DS) 
ThRW(DS) 
TsRWW(DS) 
TdAS(DS) 


TwDS! 
TrC 
TsA(AS) 
ThA(AS) 


TsDW(DS) 
ThDW(DS) 
TdDS(DA) 
TdDSr(DR) 


TdDSf(DR) 
TdAS(DR) 
TdDS(DRz) 
TdA(DR) 


TdDS(W) 


TdDSf(REQ) 
TdDSr(REQ) 


TdAS(INT) 


TdAS(DSA) 
TwDSA 
TdDSA(DR) 
TsIEl(DSA) 


ThIEKDSA) 
TdlEI(IEO) 
TdAS(IEO) 
TaDSA(INT) 


TdDS(ASQ) 
TdASQ(DS) 
TwWRES 
TwPCl 


Parameter 


/AS Low Width 

/DS Rise to /AS Fall Delay 
/CSO to /AS Rise Setup Time 
/CSO to /AS Rise Hold Time 


CS1 to /DS Fall Setup Time 

CS1 to /DS Rise Hold Time 
/INTACK to /AS Rise Setup Time 
/INTACK to /AS Rise Hold Time 


R/W (Read) to /DS Fall Setup Time 
R//W to /DS Rise Hold Time 

R//W (Write) to /DS Fall Setup Time 
/AS Rise to /DS Fall Delay 


/DS Low Width 

Valid Access Recovery Time 
Address to /AS Rise Setup Time 
Address to /AS Rise Hold Time 


Write Data to /DS Fall Setup Time 
Write Data to /DS Rise Hold Time 

/DS Fall to Data Active Delay 

/DS Rise to Read Data Not Valid Delay 


/DS Fall to Read Data Valid Delay 
/AS Rise to Read Data Valid Delay 
/DS Rise to Read Data Float Delay 
Address Required Valid to Read Data Valid Delay 


/DS Fall to Wait Valid Delay 

/DS Fall to WW//REQ Not Valid Delay 
/DS Fall to /DTR//REQ Not Valid Delay 
/AS Rise to /INT Valid Delay 


/AS Rise to /DS Fall (Acknowledge) Delay 

/DS (Acknowledge) Low Width 

/DS Fall (Acknowledge) to Read Data Valid Delay 
IEI to /DS Fall (Acknowledge) Setup Time 


IE] to /DS Rise (Acknowledge) Hold Time 

IEI to IEO Delay 

/AS Rise to IEO Delay 

/DS Fall (Acknowledge) to /INT Inactive Delay 


/DS Rise to /AS Fall Delay for No Reset 
/AS Rise to /DS Fall Delay for No Reset 
/AS and /DS Coincident Low for Reset 

PCLK Low Wiath 


10 MHz 
Min Max 
30 
10 

@) 

20 
50 
20 
10 
125 
50 

0 

0 
20 
125 

4TcPc 
10 
20 
10 

O 

@) 

0 

120 
190 
35 
210 
160 
160 
4TcPc 

500 

225 

125 

120 

80 

@) 

90 
175 
450 
15 
15 
100 
40 100 


16 MHz 
Min Max 
20 
10 

0 
15 
35 
10 
10 
100 
30 

0 

0 
15 
80 

A4TcPc 
10 
10 
10 

0 

0 

0 

70 
110 
20 
100 
60 
60 
4TcPc 
175 
50 
75 
70 
50 
0 
45 
80 
200 
10 
10 
75 
26 1000 


Notes* 


[1] 
[1] 
[1] 


[1] 
[1] 


[2] 
[1] 
[1] 


[3] 


[4] 


[4] 
[S] 
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AC CHARACTERISTICS 
Z80230 Read/Write Timing Table (Continued) 











10 MHz 16 MHz 
No Symbol Parameter Min Max Min Max Notes* 
41  TwPCh PCLK High Width 40 1000 26 1000 
42 TcPC PCLK Cycle Time 100 2000 61 2000 
43 TrPC PCLK Rise Time 10 5 
44 TfPC PCLK Fall Time 10 5 





Notes: 

[1] Parameter does not apply to Interrupt Acknowledge transactions. 

[2] Parameter applies only between transactions involving the ESCC. 

[3] Float delay is defined as the time required for a+0.5V change in the output with a maximum DC load and a minimum AC load. 

[4] Open-drain output, measured with open-drain test load. 

[5] Parameter is system dependent. For any Zilog ESCC in the daisy chain. TAAS(DSA) must be greater than the sum of TdAS(IEQO) for the highest 

priority device in the daisy chain. TsIEI(DSA) for the Zilog ESCC, and TdlEIf(IEO) for each device separating them in the daisy chain. 

[6] Parameter applies only to a Zilog ESCC pulling INT Low at the beginning of the Interrupt Acknowledge transaction. 

[7] Internal circuitry allows for the reset provided by the Z8® to be recognized as a reset by the Z-ESCC. Alll timing references assume 2.0V for a logic 
1 and 0.8V for a logic 0. 


* Units in nanoseconds (ns). 
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AC CHARACTERISTICS 
Z80230 General Timing Diagram 


PCLK 
—— 


MWI/REQ 

Request 
@) 

IWIIREQ 

Wait 


ICTS//TRyxC, 
RTxC 
Receive 





RxD 
ISYNC 


Extemal 


ICTS//TRxC, 
RTxC 
Transmit 


TxD | 4 


ICTS//TRxC 
Output 


/RTxC 


/CTS/TRxC 


ICTS//TRxC, 
/DCD 
/ISYNC 

Input 


Figure 28. General Timing Diagram 
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AC CHARACTERISTICS 
Z80230 General Timing Table 








10 MHz 16 MHz 
No Symbol Parameter Min Max Min Max Notes* 
1 TdPC(REQ) /PCLK Low to W/REQ Valid 200 110 
2 TsPC(W) /PCLK Low to Wait Inactive 300 180 
3 TsRXC(PC) /RxC High to /PCLK High Setup Time NA NA [1,4] 
4 TsRXD(RXCr) RxD to /RxC High Setup Time 0 0 [1] 
5 THRXD(RxCr) RxD to /RxC High Hold Time 125 60 [1] 
6 TsRXD(RXCf) RxD to /RxC Low Setup Time 0 0 [1,5] 
7 ThRXD(RXCf) RxD to /RxC Low Hold Time 125 60 [1,5] 
8 TsSY(RXC) SYNC to /RxC High Setup Time —150 -100 [1] 
9 ThSY(RXC) SYNC to /RxC High Hold Time 5TcPc 5TcPc [1] 
10 TsTXC(PC) [TxC Low to /PCLK High Setup Time NA NA [2,4] 
11. TdTXCf(TXD) {TxC Low to TxD Delay 150 85 [2] 
12  TdTxCr(TXD) {TxC High to TxD Delay 150 85 [2,5] 
13. TdTXD(TRX) TxD to TRxC Delay 140 80 
14. TwRTXh RTxC High Width 120 80 [6] 
15  TwRITXl TRxC Low Width 120 80 [6] 
16a TcRTX RTxC Cycle Time 400 244 [6,7] 
166 TxRX(DPLL) DPLL Cycle Time Min 50 31 [7,8] 
17. TcRTXX Crystal Osc. Period 100 1000 100 1000 [3] 
18 TwTRXh TRxC High Width 120 80 [6] 
19 TwTRXl TRxC Low Width 120 80 [6] 
20 TcTRX TRxC Cycle Time 400 244 [6,7] 
21 TwEXT DCD or CTS Pulse Width 120 70 
22 TWSY SYNC Pulse Width 120 70 
Notes: 


[1] RxC is /RTxC or /TRxC, whichever is supplying the receive clock. 

[2] TxC is /TRxC or /RTxC, whichever is supplying the transmit clock. 

[3] Both /RTxC and /SYNC have 30 pF capacitors to ground connected to them. 

[4] Synchronization of RxC to PCLK is eliminated in divide-by-four operation. 

[5] Parameter applies only to FM encoding/decoding. 

[6] Parameter applies only for transmitter and receiver; DPLL and baud rate generator timing requirements are identical to case PCLK requirements. 
[7] The maximum receive or transmit data rate is 1/4 PCLK. 

{8] Applies to DPLL clock source only. Maximum data rate of 1/4 PCLK still applies. DPLL clock should have a 50% duty cycle. 


* Units in nanoseconds (ns). 
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AC CHARACTERISTICS 
Z80230 System Timing Table 
10 MHz 16 MHz 

No Symbol Parameter Min Max Min Max Notes* 
1 TdRXC(REQ) /RxC High to W/REQ Valid 13 17 13 17 [2] 
2 TdRXC(W) /RxC High to Wait Inactive 13 19 13 19 [1,2] 
3 TdRdXC(SY) /RxC High to SYNC Valid 9 12 9 12 [2] 
4b TdRXC(INT), Z80230 /RxC High to INT Valid 13 17 13 17 [1,2] 

: 2 3 +2 +3 [4] 
5 TdTXC(REQ) /TxC Low to W/REQ Valid 8 11 8 11 [3] 
6 Td TXC(W) /TxC Low to Wait Inactive 8 14 8 14 [1,3] 
7 TdTXC(DRQ) /Txc Low to DTR/REQ Valid 7 10 7 10 [3] 
8b TdTXC(INT), Z80230 /TxC Low to /INT Valid 7 9 7 9 [1,3] 

+2 +3 +2 +3 [4] 

9a  TdSY(INT) SYNC to INT Valid 2 6 2 6 [1] 
9b TdSY(INT) SYNC to INT Valid 2 3 2 3 [1,4] 
10b TdEXT(INT), Z80230 2 3 3 8 [1,4] 
Notes: 


[1] Open-drain output, measured with open-drain test load. 

[2] /RxC is /RTxC or /TRxC, whichever is supplying the receive clock. 
{3} /TxC is /TRxC or /RTxC, whichever is supplying the transmit clock. 
[4] Units equal to /AS. 


* Units equal to TcPc. 
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CONTROLLING DIMENSIONS + INCH 


40-Pin DIP Package Diagram 





Al 


0.662051 
026/.020 


45° 









—— 


1,219/1.067 
048/,042 


Cr 
DIM. FROM CENTER 
TO CENTER OF RADII 





" 
<< 
= 
w 


| MIN | 
2. LEADS ARE COPLANAR WITHIN .004 IN. | 267 | 292 | 
3. DIMENSION + _MM_ D/E 
men piver| 1651 | 16.66 | 
| 1524 | 16.00 | 


NOTES: 
1. CONTROLLING DIMENSIONS : INCH ) 


Mv | 
On 
~ 





127 TYP 050 TYP 


44-Pin PLCC Package Diagram 
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ORDERING INFORMATION 


Z80230 


10 MHz 
Z8023010PSC 
Z8023010VSC 


Package 

P = Plastic DIP 
V = Plastic LCC 
C = Ceramic DIP 


Temperature 


16 MHz 


Z28023016PSC 
Z8023016VSC 


E = -40°C to +100°C 


S = 0°C to +70°C 


Speeds 
10 = 10 MHz 
16 = 16.384 MHz 


Environmental 
C = Plastic Standard 
D = Plastic Stressed 


E = Hermetic Standard 


Example: 


Z 80230 146 PS C 
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is a Z80230, 16 MHz, PLCC, 0°C to +70°C, Plastic Standard Flow 


Environmental Flow 
Temperature 
Package 

speed 

Product Number 
Zilog Prefix 





285230 ESCC™ 
Enhanced Serial Communication Controller 














A SILAS 


FEATURES 


m Deeper Data FIFOs 
- 4-Byte Transmit FIFO 
- 8-Byte Receive FIFO 


m@ Programmable FIFO Interrupt Levels Provide Flexible 
Interrupt Response 


m Pin and Function Compatible to CMOS and NMOS 
Z85C30 SCC 


m Many Improvements to SupportSDLC/HDLC Transfers: 

- Deactivation of /RTS Pin after Closing Flag 

- Automatic Transmission of the Opening Flag 

- Automatic Reset of Tx Underrun/EOM Latch 

- Complete CRC Reception 

- TxD pin Automatically Forced High with NRZ! 
Encoding when using Mark Idle. 

- Receive FIFO Automatically Unlocked for 
Special Receive Interrupts when using the 
SDLC Status FIFO. 

- Back-to-Back Frame Transmission Simplified 


m Easier Interface to Popular CPUs 


m Fast Speeds: 
- 8.0 MHz for Data Rates up to 2.0 Mbit/sec. 
- 10.0 MHz for Data Rates up to 2.5 Mbit/sec. 
- 16.384 MHz for Data Rates up to 4.096 Mbit/sec. 
- 20.0 MHz for Data Rates up to 5.0 Mbit/sec. 


m Improved SDLC Frame Status FIFO 


m@ Low Power CMOS 


GENERAL DESCRIPTION 


The Zilog Enhanced Serial Communications Controller, 
Z85230 ESCC, is a pin and software compatible CMOS 
member of the SCC™ Family (The SCC was introduced by 
Zilog in 1981.). The ESCC is a dual-channel, full-duplex 
data communications controller capable of supporting a 
wide range of popular protocols. The ESCC is built from 
Zilog’s industry standard SCC core and is compatible with 


PRODUCT SPECIFICATION 


£85230 


ESCC™ ENHANCED SERIAL 
COMMUNICATION CONTROLLER 


m New Programmable Features Added with Write 
Register 7' 


m Write Registers: WR3, WR4, WR5, and WR10 are now 
Readable 


m Read Register 0 Latched During Access 
M Software Interrupt Acknowledge Mode 


m DPLL Counter Output Available as Jitter-Free Clock 
Source 


m@ /DTR//REQ Pin Deactivation Time Reduced 


m Two Independent Full-Duplex Channels, each with a 
Crystal Oscillator, Baud Rate Generator, and Digital 
Phase-Locked Loop. 


m@ Multi-Protocol Operation Under Program Control 


m Asynchronous Mode with Five to Eight Bits, and One, 
One and One-Half, or Two Stop Bits per Character; 
Programmable Clock Factor; Break Detection and 
Generation; Parity, Overrun, and Framing Error 
Detection. 


m Synchronous Mode with Internal or External Character 
Synchronization on One or Two Synchronous 
Characters and CRC Generation and Checking with 
Programmable CRC Preset Values. 


designs using Zilog’s SCC to receive and transmit data. It 
has many improvements that significantly reduce CPU 
overhead. The addition of a 4-byte transmit FIFO and an 8- 
byte receive FIFO significantly reduces the overhead 
required to provide data to, and get data from, the trans- 
mitters and receivers. 








A ZiLAS 


285230 
ESCC™ 





GENERAL DESCRIPTION (Continued) 


The ESCC also has many features that improve packet 
handling in SDLC mode. The ESCC will automatically: 
transmit a flag before the data, reset the Tx Underrun/EOM 
latch, force the TxD pin high at the appropriate time when 
using NRZI encoding, deassert the /RTS pin after the 
closing flag, and better handle ABORTed frames when 
using the 10x19 status FIFO. The combination of these 
features along with the deeper data FIFOs significantly 
simplifies SDLC driver software. 


The CPU hardware interface has been simplified by reliev- 
ing the databus setup time requirement and supporting 
the software generation of the interrupt acknowledge sig- 
nal (/INTACK). These changes allow an interface with less 
external logic to many microprocessor families while main- 
taining compatibility with existing designs. I/O handling of 
the ESCC is improved over the SCC with faster response 
of the /INT and /DTR//REQ pins. 


The many enhancements added to the ESCC permits a 
system design that increases overall system performance 
with better data handling and less interface logic (Figure 


1), 


Notes: 
All Signals with a preceding front slash, "/", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc Vop 
Ground GND Veg 
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Transmit Logic 
es Transmit MUX TxDA 
Data Encoding & CRC 
Generation 
Channel A 
Exploded View 
Receive and Transmit Clock Multipexer EECA 
/RTxCA 
| Digital Crystal 
Phase-Locked | Baud Raté |  Oscitlator 
Loop Amplifier 
ICTSA 
/DCDA 
Modem/Control Logic ISYNCA 
/RTSA 
/DTRA//REQA 
Receive Logic 
Rec. Status | Rec. Data , 
FIFOB Byte |FIFO8 Byte | | Feceive MUX RxDA 
Euee oo ssh 
ata Decode 
10 x 19 Detection 
Control Register 
Logic id Channel A 
Databus <9 coy & DMA 
Bus Interface | 
Control < 
ANT 
Control iE! i eale Register 
[77 ** | 
+5V GND PCLK 


Figure 1. ESCC Block Diagram 
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The following section describes the Z85230 pin functions. —_ pin electrical characteristics and pin assignments are the 
Figures 2 and 3 detail the pin assignments for the 40-pin. same. Any unused input pins should be pulled up to the 
DIP and 44-pin PLCC packages. The Z85230 ESCC is +5V supply. 

socket compatible with the Zilog Z8530 and Z85C30 as the 





D1 1 40 DO 
D3 2 39 D2 
D5 3 38 D4 
D7 4 37 Dé 
ANT 5 36 /RD 
IEO 6 35 IWR 
IEI 7 34 A//B 
ANTACK 8 33 ICE 
vcc 9 32 D//C 
IWI/REQA 31 GND 
ISYNCA 30 MW//REQB 
/RTxCA /ISYNCB 
RxDA | /RTxCB 
/TRxCA RxDB 
TxDA | /TRxCB 
/DTR//REQA TxDB 
/RTSA /DTR//REQB 
ICTSA RTSB 
/DCDA [ ICTSB 
PCLK /DCDB 
Figure 2. Z85230 DIP Pin Assignments 
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Figure 3. Z85230 PLCC Pin Assignments 





D7 TxDA Serial 
D6 RxDA Data 
DS FTRXCA Channel 
D4 /RTxCA Clocks 
Data Bus 
D3 /ISYNCA 
D2 IWI/REQA Channel 
Controls 
DI IDTRHREQA for Modem, 
DO IRTSA DMA and 
Othar 
Bus Timing { /RD ICTSA 
and Reset MWR 785230 /DCDA 
AB TxDB } Serial 
Control ICE RxDB Data 
DIC /TRxCB } Channel 
ANT /ATXCB oe 
/INTACK /SYNCB 
Interrupt 
iEl W//REQB 
Channel 
IEO /DTR//REQB Controls 
/RTSB for Modem, 
DMA and 
/CTSB Othar 
/DCDB | 





+5V GND PCLK 


Figure 4. Z85230 Pin Functions 
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PIN DESCRIPTIONS 


ICTSA,/CTSB Clear To Send (inputs, active Low).These 
pins function as transmitter enables if they are programmed 
for Auto Enables (WR3, D5=1). A Low on the inputs 
enables the respective transmitters. If not programmed as 
Auto Enables, they may be used as a general-purpose 
inputs. Both inputs are Schmitt-trigger buffered to accom- 
modate slow rise-time inputs. The ESCC detects pulses on 
these inputs and can interrupt the CPU on both logic level 
transitions. 


/DCDA, /DCDB Data Carrier Detect (inputs, active Low). 
These pins function as receiver enables if they are pro- 
grammed for Auto Enables (WR3, D5=1); otherwise they 
are used as general-purpose input pins. Both pins are 
Schmitt-trigger buffered to accommodate slow rise time 
signals. The ESCC detects pulses on these pins and can 
interrupt the CPU on both logic level transitions. 


IRTSA, /RTSB Request To Send (outputs, active Low). 
The /RTS pins can be used as general purpose outputs or 
with the Auto Enables feature. When used with Auto 
Enables ON (WR3, D5=1) in asynchronous mode, the /RTS 
pin goes High after the transmitter is empty. When Auto 
Enable is OFF, the /RTS pins can be used as general 
purpose outputs and they strictly follow the inverse state of 
the RTS bit (WR5 bit D1). 


In SDLC mode, the /RTS pins can be programmed to be 
deasserted when the closing flag of the message clears 
the TxD pin if WR7' D2 is set. 


ISYNCA, /SYNCB Synchronization (inputs or outputs, 
active Low). These pins can act either as inputs, outputs, 
or part of the crystal oscillator circuit. In the Asynchronous 
Receive mode (crystal oscillator option not selected), 
these pins are inputs similar to CTS and DCD. In this mode, 
transitions on these lines affect the state of the Synchro- 
nous/Hunt status bits in Read Register 0 but have no other 
function. 


In External Synchronization mode with the crystal oscillator 
not selected, these lines also act as inputs. In this mode, 
/SYNC must be driven Low for two receive clock cycles 
after the last bit in the synchronous character is received. 
Character assembly begins on the rising edge of the 
receive clock immediately preceding the activation of 
ISYNC. 


4-6 


In the Internal Synchronization mode (Monosync and 
Bisync) with the crystal oscillator not selected, these pins 
act as outputs and are active only during the part of the 
receive clock cycle in which synchronous condition is 
latched. These outputs are active each time a synchroni- 
zation pattern is recognized (regardless of character bound- 
aries). In SDLC mode, the pins act as outputs and are valid 
on receipt of a flag. The /SYNC pins switch from input to 
output when monosync, bisync, or SDLC is programmed 
in WR4 and sync modes are enabled. 


/DTR//REQA, /DTR//REGB Data Terminal Ready/Request 
(outputs, active Low). These pins are programmed (WR14, 
D2) to serve either as general purpose outputs or as DMA 
Request lines. When programmed for the DTR function 
(WR14, D2=0), these outputs follow the state programmed 
into the DTR bit of Write Register 5 (WR5, D7). When 
programmed for Request mode (WR14, D2=1), these pins 
serve as DMA Requests for the transmitter. 


When used as DMA request lines, the timing for the 
deactivation Request can be programmed in the added 
register Write Register 7' (WR7’) bit D4. If this bit is set, the 
/DTR//Request pin will be deactivated with the same timing 
as the /W//REQ pin. If WR7' D4 is reset, the deactivation 
timing of /DTR//Req pin will be the same as in the Z85C30. 


W//REQA, /W//REQBWait/Request (outputs, open drain 
when programmed for Wait function, driven High or Low 
when programmed for Ready function). These dual-pur- 
pose outputs may be programmed as Request lines for a 
DMA controller or as Wait lines which synchronize the CPU 
to the ESCC data rate. The reset state is Wait. 


RxDA, RxDB FReceive Data (inputs, active High). These 
input signals receive serial data at standard TTL levels. 


/RTxCA, /RTxCB Receive/Transmit Clocks (inputs, active 
Low). These pins can be programmed to several modes of 
operation. In each channel, RTxC may supply the receive 
clock, the transmit clock, the clock for the baud rate 
generator, or the clock for the digital phase-locked loop. 
These pins can also be programmed for use with the 
respective SYNC pins as a crystal oscillator. The receive 
clock may be 1, 16, 32, or 64 times the data rate in 
asynchronous modes. 
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TxDA, TxDB Transmit Data (outputs, active High). These 
output signals transmit serial data at standard TTL levels. 


/TRxCA, /TRxCB Transmit/Receive Clocks (inputs or out- 
puts, active Low). These pins can be programmed in 
several different modes of operation. TRxC may supply the 
receive clock or the transmit clock in the input mode or 
supply the output of the digital phase-locked loop, the 
crystal oscillator, the baud rate generator, or the transmit 
clock in the output mode. 


PCLK Clock (input). This is the master ESCC clock used to 
synchronize internal signals. PCLK is a TTL level signal. 
PCLK is not required to have any phase relationship with 
the master system clock. 


IEI Interrupt Enable In(input, active High). IEI is used with 
IEO to form an interrupt daisy chain when there is more 
than one interrupt driven device. A High IEI indicates that 
no other higher priority device has an interrupt under 
service or is requesting an interrupt. 


IEO /nterrupt Enable Out (output, active High). IEO is High 
only if IEI is High and the CPU is not servicing the ESCC 
interrupt, or the ESCC is not requesting an interrupt (Inter- 
rupt Acknowledge cycle only). IEO is connected to the 
next lower priority device’s IE! input and thus inhibits 
interrupts from lower priority devices. 


ANT Interrupt (output, open drain, active Low). This signal 
is activated when the ESCC requests an interrupt. Note 
that /INT is an open drain output. 


ANTACK Interrupt Acknowledge (input, active Low). This 
is a strobe which indicates that an interrupt acknowledge 
cycle is in progress. During this cycle, the ESCC interrupt 


daisy chain is resolved. The device is capable of returning 
an interrupt vector that may be encoded with the type of 
interrupt pending. During the acknowledge cycle, if IEI is 
High the ESCC places the interrupt vector on the databus 
when /RD goes active. /INTACK is latched by the rising 
edge of PCLK. 


D7-D0 Data bus (bi-directional, tri-state). These lines carry 
data and commands to and from the ESCC. 


ICE Chip Enable (input, active Low). This signal selects the 
ESCC for a read or write operation. 


/RD Read (input, active Low). This signal indicates a read 
operation and when the ESCC is selected, enables the 
ESCC’s bus drivers. During the Interrupt Acknowledge 
cycle, /RD gates the interrupt vector onto the bus if the 
ESCC is the highest priority device requesting an interrupt. 


IWR Write (input, active Low). When the ESCC is selected, 
this signal indicates a write operation. This indicates that 
the CPU wants to write command bytes or data to the 
ESCC write registers. The coincidence of /RD and /WR is 
interpreted as a reset. 


AI/B Channel A/Channel! B (input). This signal selects the 
channel in which the read or write operation occurs. AHigh 
selects channel A and Low selects channel B. 


D//C Data/Conitro! Select (input). This signal defines the 
type of information transferred to or from the ESCC. A High 
means data is being transferred and a Low indicates a 
command. 








AQ ZiLAS 


285230 
ESCC™ 





FUNCTIONAL DESCRIPTION 


Architecture. The architecture of the ESCC is described 
from two points of view: as a datacommunications device 
which transmits and receives data in a wide variety of 
protocols; and as amicroprocessor peripheral in which the 
ESCC offers valuable features such as vectored interrupts 
and DMA support. 


Internal Data Bus 





SYNC | Register SYNC | Register 


20-Bit TX Shift Register 





CRC-Gen 


Transmit 
MUX & 2-Bit 





The ESCC’s peripheral and datacommunication are de- 
scribed in the following sections. A block diagram is shown 
in Figure 1. The details of the communications between the 
receive and transmit logic to the system bus are shown in 
Figures 5 and 6. The features and data path for each of the 
ESCC’s A and B channels is identical. See the ESCC 
Technical Manual for full details on using the ESCC. 


To Other Channel 
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Figure 5. ESCC Transmit Data Path 
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Figure 6. ESCC Receive Data Path 
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I/O INTERFACE CAPABILITIES 


System communication to and from the ESCC is done 
throughthe ESCC’s register set. There are seventeen write 
registers and fifteen read registers. Many of the new 
features on the ESCC are enabled through a new register 
in the ESCC: Write Register 7 Prime (WR7'). This new 
register can be accessed if bit DO of WR15 is set. Table 1 
lists all of the ESCC’s registers and a brief description of 


their functions. Throughout this document, the write and 
read registers are referenced with the following notation: 
“WR” for Write Register and “RR” for Read Register. For 
example: 


WR4A Write Register 4 for channel A 
RR3 Read Register 3 for either/both channels 


Table 1. ESCC Write and Read Registers 








Write Register Functions 

WRO Command Register: Register Pointers, CRC initialization, and resets for various modes. 
WR1 Interrupt conditions, Wait/(DMA request control. 

WR2 Interrupt Vector (accessed through either channel). 

WR3 Receive and miscellaneous control parameters. 

WR4 Transmit and Receive parameters and modes. 

WR5 Transmit parameters and controls. 

WR6 Sync character or SDLC address field. 

WR7 sync character or SDLC flag. 

WR7’' SDLC enhancements enable (accessed if WR15 DO is 1). 
WR8 Transmit FIFO (4 bytes deep). 

WR9 Reset commands and Master INT enable (accessed through either channel). 
WR10 Miscellaneous transmit and receive controls. 

WR11 Clock mode control. 

WR12 Lower byte of BRG time constant. 

WR13 Upper byte of BRG time constant. 

WR14 Miscellaneous controls and DPLL commands. 

WR15 External interrupt control. 

Read Register Functions 

RRO Transmit, Receive and external status. 

RR1 Special Receive Condition status bits. 

RR2A Unmodified interrupt vector. 

RR2B Modified interrupt vector.. 

RR3A Interrupt Pending bits. 

RR4 WR4 status (if WR7' D6=1). 

RR5 WRS status (if WR7' D6=1). 

RR6 SDLC Frame LSB Byte Count (if WR15 D2=1). 

RR7 SDLC Frame 10x19 FIFO Status and MSB Byte Count (if WR15 D2=1). 
RR8& Receive Data FIFO (8 Deep). 

RRQ WR3 status (if WR7' D6=1). 

RR10 Miscellaneous status bits. 

RR11 WR10 status (if WR7' D6=1). 

RR12 Lower Byte of BRG time constant. 

RR13 Upper byte of BRG time constant. 

RR14 WR7' status (if WR7' D6=1). 
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There are three choices to move data into and out of the 
ESCC: Polling, Interrupt (vectored and non-vectored), and 
Block Transfer. The Block Transfer mode can be imple- 
mented under CPU or DMA control. 


Polling. When polling, all interrupts are disabled. Three 
status registers in the ESCC are automatically updated 
whenever any function is performed. For example, end-of- 
frame in SDLC mode sets a bit in one of these status 
registers. The purpose of polling is for the CPU to periodi- 
cally read a status register until the register contents 
indicate the need for data to be transferred. Only one 
register needs to be read; depending on its contents, the 
CPU either writes data, reads data, or continues. Two bits 
in the register indicate the need for data transfer. An 
alternative is a poll of the Interrupt Pending register to 
determine the source of an interrupt. The status for both 
channels resides in one register. 


Interrupts. The ESCC’s interrupt structure supports vec- 
tored and nested interrupts. The fill levels where the 
transmit and receive FIFOs interrupt the CPU are program- 
mable. This allows the ESCC’s requests for data transfers 
to be tuned to the system interrupt response time. 


Nested interrupts are supported with the interrupt ac- 
knowledge feature (/INTACK pin) of the ESCC. This allows 
the CPU to recognize the occurrence of an interrupt, and 


+5V Peripheral 


1El D7-DO ANT /INTACK IEO IEI 


D7-DO 


ANT 
ANTACK 


D7-DO0 ANT /INTACK IEO lEl 


re-enable higher priority interrupts. Because an INTACK 
cycle will release the /INT pin from the active state, a higher 
priority ESCC interrupt or another higher priority device 
can interrupt the CPU. When an ESCC responds to an 
Interrupt Acknowledge signal (INTACK) from the CPU, an 
interrupt vector may be placed on the data bus. This vector 
is written in WR2 and may be read in RR2. To speed 
interrupt response time, the ESCC can modify three bits in 
this vector to indicate status. If the vector is read in Channel 
A, status is never included; if it isread in Channel B, status 
is always included. 


Each of the six sources of interrupts in the ESCC (Transmit, 
Receive, and External/Status interrupts in both channels) 
has three bits associated with the interrupt source: Inter- 
rupt Pending (IP), Interrupt Under Service (IUS), and 
Interrupt Enable (IE). Operation of the IE bit is straightfor- 
ward. If the IE bitis set for a giveninterrupt source, then that 
source can request interrupts. The exception is when the 
MIE (Master Interrupt Enable) bit in WR9 is reset and no 
interrupts can be requested. The IE bits are write only. The 
other two bits are related to the interrupt priority chain 
(Figure 7). As amicroprocessor peripheral, the ESCC may 
request an interrupt only when no higher priority device is 
requesting one, e.g., when IEl is High. If the device in 
question requests an interrupt, itoulls down /INT. The CPU 
then responds with /INTACK, and the interrupting device 
places the vector on the data bus. 


Peripheral Peripheral 


D7-D0 /INT ANTACK 


CTT 


Figure 7. ESCC Interrupt Priority Schedule 
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VO INTERFACE CAPABILITIES (Continued) 


The ESCC can also execute an interrupt acknowledge 
cycle through software. In some CPU environments it is 
difficult to create the /INTACK signal with the necessary 
timing to acknowledge interrupts and allow the nesting of 
interrupts. In these cases, the /INTACK signal can be 
created with a software command to the ESCC. See the 
285230 Enhancements section for more details on this 
enhancement. 


In the ESCC, the Interrupt Pending (IP) bit signals a need 
for interrupt servicing. When an IP bit is 1 and the IEI input 
is High, the /INT output is pulled Low, requesting an 
interrupt. In the ESCC, if the IE bit isn’t set by enabling 
interrupts, then the IP for that source is never set. The IP 
bits are readable in RR3A. 


The IUS bits signal that an interrupt request is being 
serviced. If an IUS is set, all interrupt sources of lower 
priority in the ESCC and external to the ESCC are pre- 
vented from requesting interrupts. The internal interrupt 
sources are inhibited by the state of the internal daisy 
chain, while lower priority devices are inhibited by the IEO 
output of the ESCC being pulled Low and propagated to 
subsequent peripherals. An IUS bit is set during an Inter- 
rupt Acknowledge cycle if there are no higher priority 
devices requesting interrupts. 


There are three types of interrupts: Transmit, Receive, and 
External/Status. Each interrupt type is enabled under pro- 
gram control with Channel A having higher priority than 
Channel B, and with Receiver, Transmit, and External/ 
Status interrupts prioritized in that order within each chan- 
nel. When the Transmit interrupt is enabled (WR1 D1=1), 
the occurrence of the interrupt depends on the state of 
WR7' D5. If this bit is reset, the CPU is interrupted when the 
top byte of the transmit FIFO becomes empty. If WR7' D5 
is set, the CPU is interrupted when the transmit FIFO is 
completely empty. (This implies that the transmitter must 
have had a data character written into it so that it can 
become empty.) 


When enabled, the receiver can interrupt the CPU in one 
of three ways: 


1. Interrupt on First Receive Character or Special 
Receive Condition. 


2. Interrupt on All Receive Characters or Special 
Receive Conditions. 


3. Interrupt on Special Receive Conditions Only. 


If WR7' bit D3 is set, the Receive character interrupt occurs 
when there are four bytes available in the receive FIFO. 
This is most useful in synchronous applications as the data 
is in consecutive bytes. Interrupt on First Character or 
Special Condition and Interrupt on Special Condition Only 
are typically used with the Block Transfer mode. A special 
Receive Condition is one of the following: receiver overrun, 
framing error in Asynchronous mode, end-of-frame in 
SDLC mode and, optionally, a parity error. The Special 
Receive Condition interrupt is different from an ordinary 
receive character available interrupt only by the status 
placed in the vector during the Interrupt Acknowledge 
cycle. In Interrupt on First Receive Character, an interrupt 
occurs from Special Receive Conditions any time after the 
first receive character interrupt. 


The main function of the External/Status interrupt is to 
monitor the signal transitions of the /CTS, /DCD, and 
ISYNC pins, however, an External/Status interrupt is also 
caused by a Transmit Underrun condition; a zero count in 
the baud rate generator; by the detection of a Break 
(Asynchronous mode), ABORT (SDLC mode) or EOP 
(SDLC Loop mode) sequence in the data stream. The 
interrupt caused by the ABORT or EOP has a special 
feature allowing the ESCC to interrupt when the ABORT or 
EOP sequence is detected or terminated. This feature 
facilitates the proper termination of the current message, 
correctinitialization of the next message, and the accurate 
timing of the ABORT condition by external logic in SDLC 
mode. In SDLC Loop mode, this feature allows secondary 
stations to recognize the primary station wishes to regain 
control of the loop during a poll sequence. 


CPU/DMA Block Transfer. The ESCC provides a Block 
Transfer mode to accommodate CPU block transfer func- 
tions and DMA controllers. The Block Transfer mode used 
the /WAIT//REQUEST output in conjunction with the Wait/ 
Request bits in WR1. The WAIT//REQUEST output can be 
defined under software control as a WAIT line in the CPU 
Block Transfer mode or as a REQUEST line in the DMA 
Block Transfer mode. 


Toa DMA controller, the ESCC REQUEST output indicates 
that the ESCC is ready to transfer data to or from memory. 
To the CPU, the WAIT line indicates that the ESCC is not 
ready to transfer data, thereby requesting that the CPU 
extend the I/O cycle. The /DTR//REQUEST line allows full- 
duplex operation under DMA control. The ESCC can be 
programmed to deassert the /DTR//REQUEST pin with the 
same timing as the /WAIT//REQUEST pin if WR7' D4 is set. 
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ESCC DATA COMMUNICATIONS CAPABILITIES 


The ESCC provides two independent full-duplex program- 
mable channels for use in any common asynchronous or 
synchronous data communication protocols (Figure 8). 


Pari 
Start q 


ae | 


Each of the datacommunication channels has identical 
features and capabilities. 


Asynchronous 
Monosync 


Signal ml 


Bisync 


External Sync 


Control 


Data 


CRC1 CRC2 


Information 


SDLC/HDLC/X.25 


Figure 8. Some ESCC Protocols 


The ESCC has significant improvements to its data com- 
munications capacity over that of the standard SCC. The 
addition of the deeper data FIFOs allows for data to be 
moved in strings instead of on a byte-by-byte basis. The 
ability to handle data in strings allows for significant im- 
provements in data handling, and consequently, more 
efficient use of bus bandwidth. The programmability of the 
INT/DMA level of the FIFOs allows the system designer to 
determine fill levels as the FIFO’s request the system to 
move data. The deeper data FIFOs are accessible regard- 
less of the protocol used. They do not need to be enabled. 
For more details on these improvements, see the Z85230 
Enhancements section of this specification. 


Asynchronous Modes. Send and Receive is accom- 
plished independently on each channel with five to eight 
bits per character, plus optional even or odd parity. The 
transmitters can supply one, one-and-a-half, or two stop 


bits per character and can provide a break output at any 4 


time. The receiver break-detection logic interrupts the 
CPU both at the start and at the end of a received break. 
Reception is protected from spikes by a transient spike- 
rejection mechanism that checks the signal one-half a bit 
time after a Low level is detected on the receive data input 
(RxDA or RxDB pins). If the Low does not persist (e.g., a 
transient), the character assembly process does not start. 


Framing errors and overrun errors are detected and buff- 
ered together with the partial character on which they 
occur. Vectored interrupts allow fast servicing or error 
conditions using dedicated routines. Furthermore, a built- 
in checking process avoids the interpretation of a framing 
error as a new Start bit: a framing error results in the 
addition of one-half a bit time to the point at which the 
search for the next start bit begins. 
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ESCC DATA COMMUNICATIONS CAPABILITIES (Continued) 


The ESCC does not require symmetric transmit and re- 
ceive clock signals - a feature allowing use of the wide 
variety of clock sources. The transmitter and receiver 
handle data at a rate supplied to the receive and transmit 
clock inputs. In Asynchronous modes, the SYNC pin may 
be programmed as an input used for functions such as 
monitoring a ring indicator. 


Synchronous Modes. The ESCC supports both byte- 
oriented and bit-oriented synchronous communication. 
Synchronous byte-oriented protocols are handled in sev- 


5 Bits 


-—_t—, 


eral modes. They allow character synchronization with a 6- 
bit or 8-bit sync character (Monosync), and a 12-bit or 16- 
bit synchronization pattern (Bisync), or with an external 
sync signal. Leading sync characters are removed without 
interrupting the CPU. 


Five or 7-bit synchronous characters are detected with 8- 
or 16-bit patterns in the ESCC by overlapping the larger 
pattern across multiple incoming synchronous characters 
as shown in Figure 9. 


LJ sync | sync | | sync | data | data | Data} Data 


aes, a 


8 


16 


Figure 9. Detecting 5- or 7-Bit Synchronous Characters 


CRC checking for Synchronous byte oriented modes is 
delayed by one character time so that the CPU may 
disable CRC checking on specific characters. This per- 
mits the implementation of protocols such as IBM Bisync. 


Both CRC-16 (X16 + X15 + X2 +1) and CCITT (X16 + X12 
+ X5 +1) error checking polynomials are supported. Either 
polynomial may be selected in all Synchronous modes. 
Users may preset the CRC generator and checker to all 1's 
or all O's. The ESCC also provides a feature that automati- 
cally transmits CRC data when no other data is available 
for transmission. This allows for high-speed transmissions 
under DMA control, with no need for CPU intervention at 
the end of a message. When there is no data or CRC to 
send in Synchronous modes, the transmitter inserts 6-,8-, 
or 16-bit sync characters, regardless of the programmed 
character length. 


SDLC Mode. The ESCC supports Synchronous bit-ori- 
ented protocols, such as SDLC and HDLC, by performing 
automatic flag sending, zero insertion, and CRC genera- 
tion. A special command is used to abort a frame in 
transmission. Atthe end of amessage, the ESCC automati- 
cally transmits the CRC and trailing flag when the transmit- 
ter underruns. The transmitter may also be programmed to 
send an idle line consisting of continuous flag characters 
or a steady marking condition. 
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lf a transmit underrun occurs in the middle of a message, 
an external/status interrupt warns the CPU of this status 
change so that an abort can be issued. The ESCC may also 
be programmed to send an ABORT itself in case of an 
underrun, relieving the CPU of this task. One to eight bits 
per character can be sent, allowing reception of a mes- 
sage with no prior information about the character struc- 
ture in the information field of a frame. 


The receiver automatically acquires synchronization on 
the leading flag of a frame in SDLC or HDLC and provides 
asynchronization signalon the /SYNC pin (an interruptcan 
also be programmed). The receiver can be programmed 
to search for frames addressed by a single byte (or four 
bits within a byte) of a user-selected address or to a global 
broadcast address. In this mode, frames not matching 
either the user-selected or broadcast address are ig- 
nored. 


The number of address bytes are extended under software 
control. For receiving data, an interrupt on the first re- 
ceived character, or an interrupt on every character, or on 
special condition only (end-of-frame) can be selected. The 
receiver automatically deletes all 0’s inserted by the trans- 
mitter during character assembly. CRC is also calculated 
and is automatically checked to validate frame transmis- 
sion. At the end of transmission, the status of a received 
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frame is available in the status registers. In SDLC mode, 
the ESCC must be programmed to use the SDLC CRC 
polynomial, but the generator and checker may be preset 
to all 1’s or all O’s. The CRC is inverted before transmission 
and the receiver checks against the bit pattern 
0001110100001111. 


NRZ, NRZI or FM coding may be used in any 1x mode. The 


parity options available in Asynchronous modes are avail- 


able in Synchronous modes. 


SDLC Loop Mode. The ESCC supports SDLC Loop mode 
in addition to normal SDLC. In an SDLC Loop, there is a 
primary controller station that manages the message traf- 
fic flow on the loop and any number of secondary stations. 
In SDLC Loop mode, the ESCC performs the functions of 
a secondary station while an ESCC operating in regular 
SDLC mode acts as a controller (Figure 10). SDLC loop 
mode can be selected by setting WR10 bit D1. 


Secondary #1 Secondary #4 


Secondary #2 Secondary #3 






Figure 10. An SDLC Loop 


Asecondary station in an SDLC Loop is always listening to 
the messages being sent around the loop and, in fact, 
passes these messages to the rest of the loop by retrans- 
mitting them with a one-bit time delay. The secondary 
station places its own message on the loop only at specific 
times. The controller signals that secondary stations can 
transmit messages by sending a special character, called 
an EOP (End Of Poll), around the loop. The EOP character 
is the bit pattern 11111110. Because of zero insertion 
during messages, this bit pattern is unique and easily 
recognized. 


When a secondary station has a message to transmit and 
recognizes an EOP on the line, it changes the last binary 
1 of the EOP to a0 before transmission. This has the effect 


of turning the EOP into a flag sequence. The secondary 
station now places its message on the loop and terminates 
the message with an EOP. Any secondary stations further 
down the loop with messages to transmit appends their 
messages to the message of the first secondary station by 
the same process. Any secondary stations without mes- 
sages to send merely echo the incoming message and are 


prohibited from placing messages on the loop (except 


upon recognizing an EOP). In SDLC Loop mode, NRZ, 
NRZI, and FM coding may ail be used. 


SDLC FIFO. The ESCC’s ability to receive high speed 
back-to-back SDLC frames is maximized by a 10-bit deep 
by 19-bit wide status FIFO. When enabled (through WR15, 
bit D2), it provides the DMA the ability to continue to 
transfer data into memory so thatthe CPU can examine the 
message later. For each SDLC frame, a 14-bit byte count 
and 5 status/error bits are stored. The byte count and 
status bits are accessed through Read Registers 6 and 7. 
Read Registers 6 and 7 are only accessible when the 
SDLC FIFO is enabled. The 10x19 status FIFO is separate 
from the 8-byte receive data FIFO. 


Baud Rate Generator. Each channel in the ESCC con- 
tains a programmable baud rate generator. Each genera- 
tor consists of two 8-bit time constant registers that forma 
16-bit time constant, a 16-bit down counter, and a flip-flop 
on the output producing a square wave. On startup, the 
flip-flop on the output is set in a High state, the value in the 
time constant register is loaded into the counter, and the 
counter starts counting down. The output of the baud rate 
generator toggles upon reaching 0, the value in the time 
constant register is loaded into the counter, and the 
process is repeated. The time constant may be changed 
at any time, but the new value does not take effect until the 
next load of the counter. 


The output of the baud rate generator may be used as 
either the transmit clock, the receive clock, or both. It can 
also drive the digital phase-locked loop (see next section). 


lf the receive clock or transmit clock is not programmed to 
come from the TRxC pin, the output of the baud rate 
generator may be echoed out via the TRxC pin. 


The following formula relates the time constant to the baud 
rate where PCLK or RTxC is the baud rate generator input 
frequency in Hertz. The clock mode is 1, 16, 32, or 64, as 


PCLK or RTxC Frequency 
Time Constant = ——--—-—____————————-_ 2 
2(Baud Rate) (Clock Mode) 


selected in Write Register 4, bits D6 and D7. Synchronous 
operation modes should select 1 and Asynchronous should 
select 16, 32 or 64. 
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ESCC DATA COMMUNICATIONS CAPABILITIES (Continued) 


Digital Phase-Locked Loop. The ESCC contains a Digital 
Phase-Locked Loop (DPLL) to recover clock information 
from a data stream with NRZI or FM encoding. The DPLL 
is driven by a clock that is nominally 32 (NRZI) or 16 (FM) 
times the data rate. The DPLL uses this clock, along with 
the data stream, to construct a clock for the data. This 
clock is then used as the ESCC receive clock, the transmit 
clock, or both. When the DPLL is selected as the transmit 
clock source, it will provide a jitter free clock output that is 
the DPLL input frequency divided by the appropriate 
divisor for the selected encoding technique. 


For NRZI encoding, the DPLL counts the 32x clock to 
create nominal bit times. As the 32x clock is counted, the 
DPLL is searching the incoming data stream for edges 
(either 1 to 0, or O to 1). Whenever an edge is detected, the 
DPLL makes a count adjustment (during the next counting 
cycle), producing a terminal count closer to the center of 
the bit cell. 


For FM encoding, the DPLL still counts from 0 to 31, but 
with acycle corresponding to two bittimes. When the DPLL 
is locked, the clock edges in the data stream should occur 
between counts 15 and 16 and between counts 31 and 0. 
The DPLL looks for edges only during a time centered on 
the 15 to 16 counting transition. 


The 32x clock for the DPLL can be programmed to come 
from either the RTxC input or the output of the baud rate 
generator. The DPLL output may be programmed to be 
echoed out of the ESCC via the TRxC pin (if this pin is not 
being used as an input). 


Data Encoding. The ESCC may be programmed to en- 
code and decode the serial data in four different ways 
(Figure 11). In NRZ encoding, a1 is represented by a High 
level and a O is represented by a Low level. In NRZI 
encoding, a 1 is represented by no change in level and a 
O is represented by a change in level. In FM1 (more 
properly, bi-phase mark), a transition occurs at the begin- 
ning of every bit cell. A 1 is represented by an additional 
transition at the center of the bit cell and aO is represented 
by no additional transition at the center of the bit cell. In 
FMO (bi-phase space), atransition occurs at the beginning 
of every bit cell. A 0 is represented by an additional 
transition at the center of the bit cell, anda 1 is represented 
by no additional transition at the center of the bit cell. In 
addition to these four methods, the ESCC can be used to 
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decode Manchester (bi-phase level) data by using the 
DPLL in the FM mode and programming the receiver for 
NRZ data. Manchester encoding always produces a tran- 
sition at the center of the bit cell. If the transition is 0 to 1, 
the bit is a O. If the transition is 1 to O, the bit is a 1. 


Auto Echo and Local Loopback. The ESCC is capable of 
automatically echoing everything it receives. This feature 
is useful mainly in Asynchronous modes, but works in 
Synchronous and SDLC modes as well. Auto Echo mode 
(TxD is RxD) is used with NRZI or FM encoding with no 
additional delay because the data stream is not decoded 
before retransmission. In Auto Echo mode, the /CTS input 
is ignored as a transmitter enable (although transitions on 
this input can still cause interrupts if programmed to do so). 
In this mode, the transmitter is actually bypassed and the 
programmer is responsible for disabling transmitter inter- 
rupts and /WAIT//REQUEST on transmit. 


Figure 11. Data Encoding Methods 


The ESCC is also capable of Local Loopback. In this mode, 
TxD or RxD is just like Auto Echo mode. However, in Local 
Loopback mode the internal transmit data is tied to the 
internal receive data and RxD is ignored (except to be 
echoed out via TxD). The /CTS and /DCD inputs are also 
ignored as transmit and receive enables. However, transi- 
tions on these inputs can still cause interrupts. Local 
Loopback works in Asynchronous, Synchronous and SDLC 
modes with NRZ, NRZI or FM coding of the data stream. 
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Z85230 ENHANCEMENTS 


The following is a detailed description of the enhance- 
ments to the Z85230, ESCC from the standard SCC. 


4-Byte Deep Transmit FIFO 

The ESCC has a 4-byte transmit buffer with programmable 
interrupt and DMA request levels. It is not necessary to 
enable the FIFO as it is always available. The user can 
choose to have the Transmit Buffer Empty (TBE) interrupt 
and DMA Request on Transmit be generated either when 
the top byte of transmit FIFO is empty or only when the FIFO 
is completely empty. A hardware or channel reset will reset 
the transmit shift register, flush the transmit FIFO, and set 
WR7' D5=1. 


lf the transmitter generates the Interrupt or DMA request 
for data when the top byte of the FIFO is empty (WR7' 
D5=0), the system can allow for along response time to the 
data request without underflowing. The interrupt service 
routine can write one byte and then test RRO D2 if more 
data may be written. The DMA Request in this mode will go 
inactive after each data write and then go active again until 
the FIFO is filled. The Transmit Buffer Empty status bit 
(TBE), RRO bit D2, is set when the top byte of the FIFO is 
empty. Note that this IS NOT the reset state. 


For applications where the frequency of interrupts is im- 
portant, the transmit interrupt service routine can be opti- 
mized by programming the ESCC to generate the TBE 
interrupt only when the FIFO is completely empty (WR7’' 
D5=1) and then writing four bytes to fill the FIFO. When 
WR7' D5=1, only one DMA request is generated (filling the 
bottom of the FIFO). However, this may be preferred for 
some applications where the possible reassertion of the 
DMA request is not desired. The Transmit Buffer Empty 
status bit (TBE), RRO bit D2, is set when the top byte of the 
FIFO is empty. (Note that WR7' D5=1 after a hardware or 
channel reset). 


8-Byte Receive FIFO 

The ESCC has an 8-byte receive FIFO with programmable 
interruptlevels. The receive character available interruptis 
generated as selected by WR7' bit D3. The Receive 
Character Available bit, RRO DO, is set when at least one 
byte is available in the top of the FIFO (independent of 
WR7' D3). It is not necessary to enable the 8-byte FIFO as 
itis always available. A hardware or channel reset resets 
the receive shift register and flushes the receive FIFO. 


A DMA Request on Receive, if enabled, is generated 
whenever one byte is available in the receive FIFO inde- 
pendent of WR7' D3. If more than one byte is available in 
the FIFO, the /Wait//Request pin goes inactive and then 
goes active again until the FIFO is emptied. 


By resetting WR7' D3=0, applications which have a long 
latency to interrupts can generate the request to read data 
from the FIFO when one byte is available, and then test the 
Receive Character Available bit to determine if more data 
is available. 


By setting WR7 D3=1, the ESCC can be programmed to 
interrupt when the receive FIFO is half full (4 bytes avail- 
able) and, therefore, allowing the frequency of receive 
interrupt to be reduced. If WR7' D3 is set, the receive 
character available interrupt is generated when there are 
4 bytes available. Therefore, if the interrupt service routine 
reads 4 bytes during each routine, the frequency of inter- 
rupts is reduced. 


If WR7' D38=1 and “Receive Interrupt on All Characters and 
Special Conditions” is enabled, the receive character 
available interrupt is generated when four characters are 
available. However, when a character is detected to have 
a special condition, a special condition interrupt is gener- 
ated when the character is loaded into the top four bytes 
of the FIFO. Therefore, the special condition interrupt 
service routine should read RR1 before reading the data to 
determine which byte has the special condition. 


Write Register 7' (7 prime) 

A new register, WR7', has been added to the ESCC to 
facilitate the programming of six new features. The format 
of this register is shown in Figure 12. 


WR 7' Prime 


[pr 06 | oj D4] D9 D2} pt | bo 


Auto Tx Flag 

Auto EOM Reset 

Auto RTS Deactivation 
Rx FIFO Int Level 
DTR/REQ Timing Mode 
Tx FIFO Int Level 
Extended Read Enable 
Not Used, Always 0 


i 


Figure 12. Write Register 7' (7 prime) 


WR7' is written to by first setting bit DO of Write Register 15 
(WR15 DO) to one, and then addressing WR7 as normal. All 
writes to register 7 are to WR7' while WR15 DO is set. WR15 
bit DO must be reset to 0 to address the sync character 
register WR7. If bit D6 of WR7’ is set, then WR7' can be read 
by doing aread cycle to RR14. The WR7’' features remain 
enabled until specifically disabled or by a hardware or 
software reset. Note that bit D5 is set after a reset. All other 
bits are reset to zero following reset. 
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285230 ENHANCEMENTS (Continued) 


For applications which may use either the Zilog Z85C30 or 
Z85230, these two device types can be identified in 
‘software with the following test. Write a 01 hex to Write 
Register 15. Then read Read Register 15 and if DO is reset 
itis aZ85C30 and, if DO is set itis a Z85230. Note that if the 
device is Z85C30, a write to WR15 resetting DO should be 
done before proceeding. Also, if the device is 285230, the 
result in all writes to address seven will be to WR7’' until 
WR15 D0 is reset. 


Bit 7. Not used. This bit must always be written zero (0). 


Bit 6. Extended Read Enable. Setting this bit enables the 
ability to.read WR3, WR4, WR5, WR7' and WR10. These 
registers are read by reading RR9 (WR3), RR4, RR5, RR14 
(WR7'), and RR11 (WR10), respectively. 


Bit 5. Transmit FIFO Interrupt Level. If this bit is set, the 
transmit buffer empty interrupt is generated when the 


transmit FIFO is completely empty. If this bit is reset, the 
transmit buffer empty interrupt is generated when the top 
byte of the transmit FIFO is empty. This bit is set following 
a hardware or channel reset. 


In DMA Request on Transmit mode, when using either the 
/W//REQ or /DTR//REQ pins, the request is asserted when 
the Tx FIFO is completely empty if WR7' D5 is set. The 
request is asserted when the top byte of the FIFO is empty 
if D5 is reset. 


Bit 4. /DTR/REQ timing. If this bit is set and the /DTR//REQ 
pin is used for Request mode (WR14 D2=1), the deactiva- 
tion of the /DTR//REQ pin will be identical to the /W//REQ 
pin as shown in Figure 13. If this bit is reset, the deactiva- 
tion time is 4TcPc. 


WR \ / | 
D7-D0 Transmit Data 


WR7 D4=1 





/DTR//REQ 


WR7 D4=0 





WAIT//REQ / \ 


Figure 13. DMA Request on Transmit Deactivation Timing 


Bit 3. Heceive FIFO Interrupt Level. This bit sets the 
interrupt level of the receive FIFO. If this bit is set, the 
receive data available bit is asserted when the receive 
FIFO is half full (4 bytes available). If the RFF bit is reset, the 
receive data available interrupt is generated when a byte 
reaches the top of the FIFO. See the description of the 8- 
byte receive FIFO for more details. 


Bit 2. Automatic /RTS Pin Deassertion. This bit controls the 
timing of the deassertion of the /RTS pin in SDLC mode. If 
this bit is set and WR5 D1 is reset during the transmission 
of aSDLC frame, the deassertion of the /RTS pin is delayed 
until the last bit of the closing flag clears the TxD pin. The 
/RTS pin is pulled high after the rising edge of the transmit 
clock cycle from the last bit of the closing flag. This implies 


that the ESCC should be programmed for “Flag on 
Underrun” (WR10 D2=0) for the /RTS pin to deassert at the 
end of the frame. This feature works independently of the 
programmed transmitter idle state. In synchronous modes 
other than SDLC, the /RTS pin will immediately follow the 
state programmed into WR5 D1. When WR7’ D2 is reset, 
the /RTS follows the state of WR5 D1. 


Bit 1. Automatic EOM Reset. If this bit is set, the ESCC 
automatically resets the Tx Underrun/EOM latch and pre- 
sets the transmit CRC generator to its programmed preset 
state (per values set in WR5 D2 and WR10 D7). Therefore, 
it is not necessary to issue the Reset Tx Underrun/EOM 
latch command when this feature is enabled. 
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Bit 0. Automatic Tx SDLC Flag. If this bit is set, the ESCC 
will automatically transmit an SDLC flag before transmit- 
ting data. This removes the requirement to reset the mark 
idle bit (WR10 D3) before writing data to the transmitter. 





Modified Databus Timing 

The ESCC’s latching of the databus has been modified to 
simplify the CPU interface. The Z85C30 AC Timing param- 
eter #29, Write Data to /WR falling minimum, has been 
changed for the Z85230 to: /WR falling to Write Data Valid 
maximum. See the AC Timing Characteristic section for the 
specified time at each clock speed. The databus must be 
valid no later than 20 ns after the falling edge of WR 
regardless of the system (PCLK) clock rate. The databus 
hold time, spec #30, remains at Ons. 


Historically, the SCC has latched the databus on the falling 
edge of /WR. However, as many CPUs do not guarantee 
that the databus is valid when the /WR pin goes low, Zilog 
has modified the databus timing to allow a maximum delay 
from the /WR signal going active Low to the latching of the 
databus. 


Complete CRC Reception in SDLC Mode 

In SDLC mode, the entire CRC is clocked into the receive 
FIFO. The ESCC completes clocking in the CRC to allow it 
to be retransmitted, unaltered, or manipulated in software. 
In the SCC when the closing flag is recognized, the 
contents of the receive shift register are immediately 
transferred to the receive FIFO resulting in the last two bits 
of the CRC being lost. In the ESCC, it is not necessary to 
program this feature. When the closing flag is detected, 
the last two bits of the CRC are clocked into the receive 
FIFO. In all other synchronous modes, the ESCC does not 
clock in the last two CRC bits (same as SCC). 
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TxD Forced High in SDLC with NRZI 

Encoding When Marking Idle 

When the ESCC is programmed for SDLC mode with NRZ! 
data encoding and mark idle (WR10 D6=0, D5=1, D3=1), 
the TxD pin is automatically forced high when the transmit- 
ter goes to the mark idle state. There are several different 
ways for the transmitter to go into the idle state. In each of 
the following cases the TxD pin is forced high when the 
mark idle condition is reached: data, CRC, flag and idle; 
data, flag and idle; data, abort (on underrun) and idle; 
data, abort (command) and idle; idle flag and command to 
idle mark. The force high feature is disabled when the mark 
idle bit is reset. 


This feature is used in combination with the automatic 
SDLC opening flag transmission feature, WR7' DO=1, to 
assure that data packets are properly formatted. There- 
fore, when these features are used together, it is not 
necessary for the CPU toissue any commands when using 
the force idle mode in combination with NRZI data encod- 
ing. If WR7' DO is reset, like in the SCC, it is necessary to 
reset the mark idle bit (WR10 D3) to enable flag transmis- 
sion before an SDLC packet is transmitted. 


Improved Transmit Interrupt Handling 

in Synchronous Modes 

The ESCC latches the Transmit Buffer Empty (TBE) inter- 
rupt due to the CRC being loaded to the transmit shift 
register even if the TBE interrupt, due at the last data byte, 
has not yet been reset. Therefore, the end of a synchro- 
nous frame is guaranteed to generate two TBE interrupts 
even if a reset transmit buffer interrupt command for the 
data created interruptis issued after (time “A” in Figure 14) 
the CRC interrupthad occurred.|n this case, tworeset TBE 
commands are required. The TxIP is latched if the EOM 
latch has been reset before the end of the frame. 


TXBE / \ / \ 


Time "A" 


TXIP Bit / 


TXIP 1 


TXIP 2 


Figure 14. TxIP Latching 
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NEW FEATURE DESCRIPTION (Continued) 


DPLL Counter Tx Clock Source 

When DPLL outputis selected as the transmit clock source, 
the DPLL counter output is the DPLL source clock divided 
by the appropriate divisor for the programmed data en- 
coding format. Therefore, in FM mode (FMO or FM1), the 
DPLL counter output is the input frequency divided by 16. 


DPLL CLK 
Input 






DPLL Counter 


In NRZI mode, the DPLL counter frequency is the input 
divided by 32. This feature provides a jitter-free output and 
replaces the DPLL transmit clock output being available as 
the transmit clock source. This has no effect on the use of 
the DPLL as the receive clock source (Figure 15). 


DPLL Output to Receiver 





DPLL Output to Transmitter 


Input Divided by 16 (FMO or FM1) 
Input Divided by 32 for NRZI 


Figure 15. DPLL Outputs 


Read Register 0 Status Latched During Read Cycle 
The contents of Read Register 0, RRO, are latched during 
a read to this register. The ESCC prevents the contents of 
RRO to change while the Read cycle is active. The SCC 
allows the status of RRO to change while reading the 
register and, therefore, itis necessary to read RRO twice to 
detect changes that otherwise may be missed. The con- 
tents of RRO are updated after the rising edge of /RD. 


Software Interrupt Acknowledge 

The Z85230 interrupt acknowledge cycle can be initiated 
through software. If Write Register 9 (WR9) bit D5 is set, 
reading register 2 (RR2) results in an interrupt acknowl- 
edge cycle to be executed internally. Like a hardware 
INTACK cycle, a software acknowledge causes the INT 
pin to return high, the IEO pin to go Low and set the IUS 
latch for the highest priority interrupt pending. 


Similar to when the hardware INTACK signal can be used, 
a software acknowledge cycle requires that a Reset High- 
est IUS command be issued in the interrupt service rou- 
tine. Whenever an interrupt acknowledge cycle is used, 
hardware or software, a reset highest |US command is 
required. If RR2 is read from channel A, the unmodified 
vector is returned. If RR2 is read from channel B, then the 
vector is modified to indicate the source of the interrupt. 
The Vector Includes Status (VIS) and No Vector (NV) bits 
in WR9 are ignored when bit D5 is set to 1. 


When the INTACK and IEl pins are not being used, they 
should be pulled up to V,, through a resistor (10k Ohm 
typical). 


Fast SDLC Transmit Data Interrupt Response 

To more easily facilitate the transmission of back-to-back 
SDLC frames with a single shared flag between frames, 
the ESCC allows data for a second frame to be written to 
the transmit FIFO after the Tx Underrun/EOM interrupt has 
occurred. This allows application software more time to 
write the data to the transmitter while allowing the current 
frame to be properly concluded with CRC and flag. The 
SCC historically has required that data not be written to the 
transmitter until a transmit buffer empty interrupt was 
generated after the CRC has completed transmission. If 
data is written to the transmit FIFO after the Transmit 
Underrun/EOM interrupt and before the transmit buffer 
empty interrupt, the Automatic EOM Reset feature should 
be enabled (WR7' D1=1). Consequently, the commands 
“Reset Tx/Underrun EOM’” latch and “Reset Tx CRC Gen- 
erator” should not be used. 


SDLC FIFO Frame Status FIFO Enhancement 

When used with a DMA controller, the Z85230 SDLC 
Frame Status FIFO enhancement maximizes the ESCC’s 
ability to receive high speed, back-to-back SDLC mes- 
sages. It minimizes frame overruns due to CPU latencies 
in responding to interrupts. Additional logic was added to 
the industry standard SCC consisting of a 10-bit deep by 
19-bit wide status FIFO, 14-bit receive byte counter, and 
control logic as shown in Figure 16. The 10 x 19 bits status 
FIFO is separate from the 8-byte receive data FIFO. 


When the enhancement is enabled, the status in Read 
Register 1 (RR1) and byte count for the SDLC frame are 
stored in the 10 x 19-bit status FIFO. This allows the DMA 
controller to transfer the next frame into memory while the 
CPU verifies that the message was properly received. 
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Summarizing the operation; data is received, assembled, 
and loaded into the 8-byte FIFO before being transferred 
to memory by the DMA controller. When a flag is received 
at the end of an SDLC frame, the frame byte count from the 
14-bit counter and five status bits are loaded into the status 
FIFO for verification by the CPU. The CRC checker is 
automatically reset in preparation for the next frame which 
can begin immediately. Since the byte count and status 
are saved for each frame, the message integrity is verified 
at a later time. Status information for up to 10 frames is 
stored before a status FIFO overrun can occur. 


If a frame is terminated with an ABORT, the byte count and 
status will be loaded to the status FIFO and the counter 
reset for the next frame. 


FIFO Detail. For a better understanding of details of the 
FIFO operation, refer to the block diagram in Figure 16. 


Enable/Disable. This FIFO is implemented so that it is 
enabled when WR15, bit D2, is set and the ESCC is in the 
SDLC/HDLC mode. Otherwise, the status register con- 
tents bypass the FIFO and go directly to the bus interface 
(the FIFO pointer logic is reset either when disabled or via 
a channel or power-on reset). When the FIFO mode is 
disabled, the ESCC is completely downward compatible 
with the NMOS Z8530. The FIFO mode is disabled on 
power-up (WR15 D2 is set to 0 on reset). The effects of 
backward compatibility on the register set are that RR4 is 
an image of RRO, RR6 is an image of RR1, RR6 is an image 
of RR2 and RR7 is an image of RR3. For details on the 
added registers, refer to Figure 18. The status of the FIFO 
Enable signal is obtained by reading RR15, bit D2. If the 
FIFO is enabled, the bit will be set to 1; otherwise, it will be 
reset. 


Read Operation. When WR15 bit D2 is set and the FIFO is 
not empty, the next read to status register RR1 or the 
additional registers RR7 and RR6, are from the FIFO. 
Reading status register RR1 causes one location of the 
FIFO to be emptied, so status is read after reading the byte 
count, otherwise the count is incorrect. Before the FIFO 
underflows, it is disabled. In this case, the multiplexer is 
switched to allow status to read directly from the status 
register. Reads from RR7 and RR6 contain bits that are 
undefined. Bit D6 of RR7 (FIFO Data Available) is used to 
determine ii status data is coming from the FIFO or directly 
from the status register, since it is set to 1 whenever the 
FIFO is not empty. 


Since not all status bits are stored in the FIFO, the All Sent, 
Parity, and EOF bits bypass the FIFO. The status bits sent 
through the FIFO are Residue Bits (3), Overrun, and CRC 
Error. 


The sequence for proper operation of the byte count and 
FIFO logic is to read the registers in the following order: 
RR7, RR6, and RR1 (reading RR6 is optional). Additional 
logic prevents the FIFO from being emptied by multiple 
reads from RR1. The read from RR7 latches the FIFO 
empty/full status bit (D6) and steers the status multiplexer 
to read from the ESCC megacell instead of the status FIFO 
(since the status FIFO is empty). The read from RR1 allows 
an entry to be read from the FIFO (if the FIFO was empty, 
logic was added to prevent a FIFO underflow condition). 


Write Operation. When the end of an SDLC frame (EOF) 
has been received and the FIFO is enabled, the contents 
of the status and byte-count registers are loaded into the 
FIFO. The EOF signal is used to increment the FIFO. If the 
FIFO overflows, the RR7 bit D7 (FIFO Overflow) is set to 
indicate the overflow. This bit and the FIFO control logic is 
reset by disabling and re-enabling the FIFO control bit 
(WR15 bit D2). For details of FIFO control timing during an 
SDLC frame, refer to Figure 17. 


SDLC Status FIFO Anti-Lock Feature. When the Frame 
Status FIFO is enabled and the ESCC is programmed for 
“Special Receive Condition Only” (WR1 D4=D3=1), the 
data FIFO is not locked when a character with End of 
Frame status is read (Figure 16).When acharacter with the 
EOF status is at the top of the FIFO, an interrupt with a 
vector for receive data is generated. The command “Reset 
Highest |US” must be issued at the end of the interrupt 
service routine regardiess if an interrupt acknowledge 
cycle had been executed (hardware or software). This 
allows a DMA to complete transfer of the received frame to 
memory and then interrupt the CPU that a frame has been 
completed without locking the FIFO. Since in the “Receive 
Interrupt on Special Condition Only” mode the interrupt 
vector for receive data is not used, itis used to indicate that 
the last byte of a frame has beenread out the receive FIFO. 
Reading the frame status (CRC, byte count and other 
status stored in the status FIFO) to determine EOF is not 
required. 


When a character with a special receive condition other 
than EOF is received (receiver overrun, or parity), aspecial 
receive condition interruptis generated after the character 
is read from the FIFO and the receive FIFO is locked until 
the “Error Reset” command is issued. 
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NEW FEATURE DESCRIPTION (Continued) 

Frame Status FIFO Circuitry 





SCC Status Reg Reset on Flag Detect 
RR1 Residue Bits(3) Byte Counter Increment on Byte DET 


Overrun, CRC Error 
| Enable Count in SDLC 





End of Frame Signal 


5 Bits 14 Bits Status Read Comp 
FIFO ee a Pointer 
10 ee by 19 Bits Wide 4-Bit a 


3 Pointer 

4-Bit 3 

4-Bit eae 

Equal 
ee pa 


6 Bits 
PRI Bit ——— AAG eG |esile 
4 Y 


u 


eee WR(15) Bit 2 
. RR7 D5-D0 + RR6 D7 - DO Set Enables 
Byte Counter contains 14 bits Status FIFO 


fora 16 KByte maximum count. 


RR7 D6 
FIFO data available status bit. Status bit set to 1 


when reading from FIFO. 


RR7 D7 
FIFO Overflow Status Bit 
MSB of RR(7) is set on Status FIFO overflow. 


In SDLC Mode, the following definitions apply. 
- All Sent bypasses MUX and equals contents of SCC Status Register. 


- Parity Bits bypass MUX and does the same. 
- EOF is set to 1 whenever reading from the FIFO. 


Figure 16. SDLC Frame Status FIFO 
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12 3 4 5 6 7 12 3 4 5 6 7 O 
@o06 
Internal byte strobe Internal Byte Strobe 
increments counter. Increments Counter. 
Don't load Reset byte Reset byte 
counter on counter and counter and 
ist Flag. then load counter then load counter 
Reset byte into FIFO and into FIFO and 
counter here. increment PTR. increment PTR. 
Figure 17. SDLC Byte Counting Detail 
PROGRAMMING 


The ESCC contains write registers in each channel that are 
programmed by the system separately to configure the 
functional uniqueness of the channels. 


In the ESCC, the data registers are directly addressed by 
selecting a High on the D//C pin. With all other registers 
(with the exception of WRO and RRO), programming the 
write registers requires two write operations and reading 
the read registers requires both a write and a read opera- 
tion. The first write is to WRO and contains three bits that 
point to the selected register. The second write is the 
actual control word for the selected register, and if the 
second operation is read, the selected read register is 
accessed. All of the ESCC registers, including the data 
registers, may be accessed in this fashion. The pointer bits 
are automatically cleared after the read or write operation 
so that WRO (or RRO) is addressed again. 


Initialization. The system program first issues a series of 
commands to initialize the basic mode of operation. This is 
followed by other commands to qualify conditions within 
the selected mode. For example, in the Asynchronous 
mode, character length, clock rate, number of stop bits, 
and even or odd parity should be set first. Then the 
interrupt mode is set, and finally, the receiver and transmit- 
ter are enabled. 


Write Registers. The ESCC contains 16 write registers (17 
counting the transmit buffer) in each channel. These write 
registers are programmed separately to configure the 
functional “personality” of the channels. There are two 
registers (WR2 and WR9) shared by the two channels that 
are accessed through either of them. WR2 contains the 
interrupt vector for both channels, while WR9 contains the 


- interrupt control bits and reset commands. A new register, 


WR7', was added to the ESCC and may be written to if 
WR15 DO is set. Figure 18 shows the format of each write 
register. 


Read Registers. The ESCC contains ten read registers 
(eleven, counting the receive buffer (RR8) in each chan- 
nel). Four of these may be read to obtain status information 
(RRO, RR1, RR10, and RR15). Two registers (RR12 and 
RR13) are read to learn the baud rate generator time 
constant. RR2 contains either the unmodified interrupt 
vector (Channel A) or the vector modified by status infor- 
mation (Channel B). RR3 contains the Interrupt Pending 
(IP) bits (Channel A only). RR6 and RR7 contain the 
information inthe SDLC Frame Status FIFO, but is only read 
when WR15 D2 is set. If WR7' D6 is set, Write Registers 
WR3, WR4, WR5, WR7', and WR10 can be read as RRQ, 
RR4, RR5, and RR14, respectively. Figure 19 shows the 
format of each Read register. 
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CONTROL REGISTERS 


Write Register 0 (non-multiplexed bus mode) 


}o7 [06 [os [4] 03 | 02} p1 | bo 


st§ = st O CO OC 
—=~4=CO=-=00 


a300 


O Null Code 

1 Reset Rx CRC Checker 

0 Reset Tx CRC Generator 

1 Reset Tx Underrun/EOM Latch 


AO st OO Oo 


Register 0 
Register 1 
Register 2 
Register 3 
Register 4 
Register 5 
Register 6 
Register 7 
Register 8 
Register 9 
Register 10 
Register 11 . 
Register 12 
Register 13 
Register 14 
Register 15 


-=43=24-=090000242-440000 —™ 
—“-O+-0-0-C0-O0-0+0-0 == 


=20O0==cCO=4=00-=00 


Null Code 

Point High 

Reset Ext/Status Interrupts 
Send Abort (SDLC) 

Enable Int on Next Rx Character 
Reset Tx Int Pending 

Error Reset 

Reset Highest IUS 


* With Point High Command 


Write Register 1 


}o7| be] 05 | 04} o3 | 02] D1 | bo 


0 
0 
1 
1 
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Ext Int Enable 
Tx Int Enable 
Parity is Special Condition 


Rx Int Disable 

Rx Int On First Character or Special Condition 
Int On All Rx Characters or Special Condition 
Rx Int On Special Condition Only 


WAIT/DMA Request On 
Receive//Transmit 
/WAIT/DMA Request Function 
WAIT/DMA Request Enable 


Write Register 2 


p7 | 06 | ps} 04] 0s [pz } bs | bo 


| = 
V1 

v2 

V3 

V4 


Write Register 3 


p7 [06 [ps | D4 Ja {2 [ps } 00 | 


LS 


QO O Rx 5 Bits/Character 

O 1 x7 Bits/Character 

1 0 Rx6 Bits/Character 

1 1. Rx 8 Bits/Character 
Write Register 4 


Interrupt 
Vector 
V5 
V6 
V7 
= Rx Enable 


Sync Character Load Inhibit 
Address Search Mode (SDLC) 
Rx CRC Enable 

Enter Hunt Mode 

Auto Enables 


1o7 | b6 | 05 | 4 J 3} pa} ot | bo 


2a t OO 


—=O-0 


- O-— © 


“~O-O 


X1 Clock Mode 

X16 Clock Mode 
X32 Clock Mode 
X64 Clock Mode 


Figure 18. Write Register Bit Functions 


- 


Parity Enable 
Parity EVEN//ODD 


Sync Modes Enable 

1 Stop Bit/Character 

1 1/2 Stop Bits/Character 
2 Stop Bits/Character 


8-Bit Syne Character 

16-Bit Sync Character 

SDLC Mode (01111110 Flag) 
External Sync Mode 
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Write Register 5 


b7 | 06 | ps } ps} 03 |b [ps | 00 


Tx CRC Enable 


/SDLC/CRC-16 
Tx Enable 
Send Break 


r 


Tx 5 Bits(Or Less)/Character 
Tx 7 Bits/Character 
Tx 6 Bits/Character 
Tx 8 Bits/Character 


0 0 
Oo 1 
1 O 
1 1 





Write Register 6 


[07 [06 J 05 | 04 [0 | pa] 0+ | bo| 


Sync7 Sync6 SyncS Syne4 Sync3 Sync2 Synci SyncO Monosynce, 8 Bits 
Synct SyncO SyncS Synce4 Syne3 Sync2 Synct Sync0 Monosync, 6 Bits 
Sync7 Sync6 SyncS Sync4 Sync3 Syne2 Synci Syncd _ Bisync, 16 Bits 


Syne3. Synce2 Synct Syncd 1 1 1 1 Bisync, 12 Bits 

ADR7 ADR6 ADRS ADR4 ADRS ADR2 ADR1 ADRO SDLC 

ADR7 ADR6 ADRS ADR4 x X x Xx SDLC (Address Range) 
Write [or] pfs] =] be] [0] 7 


[eJos]osTo« [os]ce [01 Joo} 


Trae. 


Sync7 Sync6 Sync5 Synce4 Sync3 Sync2 Synci SyncO0 Monosync, 8 Bits 

Sync5 Sync4 Syne3 Sync2 Syneci Syncd x Xx Monosyne, 6 Bits 

Synci5 Sync14 Synci3 Synci2 Synci1 Synci0 Sync9 Sync8  Bisync, 16 Bits 

Sync11 Sync10 Sync9 Sync8 Sync7 Syne6 Sync5 Sync4 _ Bisync, 12 Bits 
0 1 1 1 1 1 1 0 SDLC 


Figure 18. Write Register Bit Functions (Continued) 
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CONTROL REGISTERS (Continued) 
WR 7' Prime Write Register 10 
orf ro} fro re] Poe [57 | 06 | 0s] 04] 3] 2] D1] bo) 
Auto Tx Flag | ha 6-Bit/8-Bit Syne 
Auto EOM Reset Loop Mode 
Auto RTS Deactivation Abort//Flag On Underrun 
Rx FIFO Int Level Mark//Flag Idle 
DTR/REQ Timing Mode Go Active On Poll 
Tx FIFO int Level 0 0 NRZ 
Extended Read Enable 0 1 NRz2Ii 
1 Q  FM1 (Transition = 1) 
Noteed, Aways 0 1 1 FMO (Transition = 0) 
CRC Preset I/O 


Write Register 9 


p7 | bs} 05 [4 [ps | 2} 01 [bo | 


——-t§ OO 
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i 


No Reset 

Channel Reset B 
Channel Reset A 
Force Hardware Reset 


vis 

NV 

DLC 

MIE 

Status High//Status Low 
Software INTACK Enable 





Write Register 11 


er] pe] pe ose 


at OO 





-—-O=-8 6 


/TRxC Out = Xtal Output 

/TRxC Out = Transmit Clock 
/TRxC Out = BR Generator Output 
/TRxC Out = DPLL Output 


/TRxC O/| 


[01 | Do | 
0 0 
o 1 
1 0 
11 





Transmit Clock = /RTxC Pin 

Transmit Clock = /TRxC Pin 

Transmit Clock = BR Generator Output 
Transmit Clock = DPLL Output 


0 0 
Oo 1 
1 O 
1 #1 


Receive Clock = /RTxC Pin 

Receive Clock = /TRxC Pin 

Receive Clock = BR Generator Output 
Receive Clock = DPLL Output 


/RTxC Xtal//No Xtal 


Figure 18. Write Register Bit Functions (Continued) 
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Write Register 12 Write Register 14 


1o7 | bs | ps | 04 [8] o2 [bs | bo} 7 [06 | os] >4 | 0s | pa for | bo 





q 


BR Generator Enable 
BR Generator Source 
/DTR/Request Function 
Auto Echo 


Lower Byte of 
Local Loopback 


TC4 Time Constant 
TC5 
TC6 
TC7 


Null Command 

Enter Search Mode 

Reset Missing Clock 
Disable DPLL 

Set Source = BR Generator 
Set Source = /RTxC 

Set FM Mode 

Set NRZI Mode 


i 
ir 


—~@ OO" + OO 
~Oo7Ao-O+-0 


Write Register 13 


[ool] =eTorT= ees 
BOO RCCEC 


Tc9 WR7' SDLC and FIFO 


Feature Enable 
TC10 Zero Count IE 
TC11 Upper Byte of SDLC FIFO Enable 
TC12 Time Constant DCD IE 
TC13 Sync/Hunt IE 
TC14 CTS IE 


TC15 Tx Underrun/EOM IE 


Gc 
i 


Break/Abort IE 


Figure 18. Write Register Bit Functions (Continued) 
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CONTROL REGISTERS (Continueq) 


Read Register 0 


[o7 ] bs Jos | 04 [ps | p2 [D1 | Do. 


[ir 


Read Register 1 


}o7 | bs [ps } 4 | 03 | pz ] 1 | Do | 


i 
Ez 


Read Register 2 


[p7 [06 [os [+ |p| 2 [01 | 0} 


lig 


* Modified In B Channel 


Rx Character Available 


Zero Count 

Tx Buffer Empty 
DCD 

Syne/Hunt 

CTS 

Tx Underrun/EOM 
Break/Abort 


All Sent 

Residue Code 2 
Residue Code 1 
Residue Code 0 
Parity Error 

Rx Overrun Error 
CRC/Framing Error 
End of Frame (SDLC) 


Interrupt 
Vector * 


ES&S 565 


V5 
V6 


Read Register 3 


[o7 ps} 05 [4 } oa} 02} D1 [oo 


- 





: Always 0 In B Channel 


Read Register 6 * 


[07 } bs} ps [D4] os | ba] 01 | Do) 


Channel B Ext/Status IP 
Channel B Tx IP 
Channel B Rx IP 
Channel A Ext/Status IP 
Channel A Tx IP 
Channel A Rx IP 

0 

0 


* Can only be accessed if the SDLC FIFO enhancement 


is enabled (WR15 bit D2 set to 1) 


SDLC FIFO Status and Byte Count (LSB) 


Read Register 7 * 


[o7 | p6 [05] 04 [0s | pa] 01 | Do 


BC9 

BC10 
BC11 
BC12 
BC13 


FDA: FIFO Data Available 
1 = Status Reads from FIFO 
0 = Status Reads from ESCC 


FOS: FIFO Overflow Status 
1 = FIFO Overflowed 
OQ = Normal 


* Can only be accessed if the SDLC FIFO enhancement 


is enabled (WR15 bit D2 set to 1) 


SDLC FIFO Status and Byte Count (MSB) 


Figure 19. Read Register Bit Functions 
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Read Register 10 Read Register 13 


[07 {06 Jos | p4 Jos] 02 } os | bo [o7 } pe | 0s [4 pa} pa] ot | bo 


On Loop 

0 

0 

Loop Sending 

0 

Two Clocks Missing 
One Clock Missing 


TC9 
TC10 


TC11 Upper Byte 
TC12 of Time Constant 


TC13 
TC14 
TC15 


iE 


Read Register 12 Read Register 15 


}o7| ps [ps] 04] 03 ]p2} 01 | bo [07] pe} os] 4} v3] pe] pt] bo 


9 


= = 
TC1 Zero Count IE 
TC2 SDLC Status FIFO Enable 
TCS Lower Byte DCD IE 
TC4 of Time Constant Sync/Hunt IE 
TC5 CTS IE 
TC6 Tx Underrun/EOM IE 
TC7 Break/Abort IE 


Figure 19. Read Register Bit Functions (Continued) 
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285230 TIMING 


The ESCC generates internal control signals from the (WR 
and /RD that are related to PCLK. Since PCLK has no 
phase relationship with (WR and /RD, the circuitry gener- 
ating the internal control signals provides time for meta- 
stable conditions to disappear. This gives rise to a recov- 
ery time related to PCLK. The recovery time applies only 
between bus transactions involving the ESCC. The recov- 
ery time required for proper operation is specified from the 
falling edge of (WR or /RD in the first transaction involving 
the ESCC to the falling edge of /WR or /RD in the second 


transaction involving the ESCC. This time must be at least 
4 PCLKs regardless of which register or channel is being 
accessed. 


Read Cycle Timing. Figure 20 illustrates Read cycle 
timing. Addresses on A//B and D//C and the status on 
/INTACK must remain stable throughout the cycle. If /CE 
falls after /RD falls, or if it rises before /RD rises, the 
effective /RD is shortened. 


A//B, D//C Address Valid 
ANTACK / \ 
ICE \ / 


D7-DO 


mo 


Figure 20. Read Cycle Timing 


Write Cycle Timing. Figure 21 illustrates Write cycle 
timing. Addresses on A//B and D//C and the status on / 
INTACK must remain stable throughout the cycle. If /CE 
falls after (WR falls, or if it rises before /WR rises, the 
effective /WR is shortened. Because many popular CPUs 


A/B, D//C 


do not guarantee that the databus is valid when /WR is 
driven Low, the databus timing requirements of the ESCC 
have been modified so that the databus does not have to 
be valid when the /WR pin goes Low. See AC Character- 
istic #29 for details. 


Address Valid 


ANTACK / \ 
ICE \ / 


D7-DO 


Address Valid 


=f 


Figure 21. Write Cycle Timing 
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Interrupt Acknowledge Cycle Timing. Figure 22 illus- 
trates Interrupt Acknowledge cycle timing. Between the 
time /INTACK goes Low and the falling edge of /RD, the 
internal and external IEI/IEO daisy chains settle. If there is 
an interrupt pending in the ESCC and IEI is High when /RD 
falls, the Acknowledge cycle is intended for the ESCC. In 
this case, the ESCC may be programmed to respond to 
/RD Low by placing its interrupt vector on D7-DO. It then 


sets the appropriate Interrupt-Under-Service latch inter- 
nally. If the external daisy chain is not used, then AC 
parameter #38 is required to settle the interrupt priority 
daisy chain internal to the ESCC. If the external daisy chain 
is used, the user should follow the equation in AC Charac- 
teristics Note 5 for calculating the required daisy-chain 
settle time. 


ANTACK \ , / 
—— 
/RD XK / 


D7-DO eee remrceceemaref 


X=) 


Figure 22. Interrupt Acknowledge Cycle Timing 





OTHER ZILOG DATA COMMUNICATIONS PRODUCTS 











SIO Family 

Z84C40 SIO Dual channel multiprotocol USART. 

Z84C13 IPC Z80 CPU with integrated SIO, CTC and WDT. 

Z84C15 IPC Z80 CPU with integrated SIO, CTC, WDT and PIO. 

SCC Family 

208530 SCC NMOS SCC low cost with speeds up to 8 MHz. 

Z08030 SCC NMOS SCC for multiplexed buses. 

Z285C30 SCC CMOS SCC at speeds up to 16 MHz. NMOS compatible. 
Z80C30 SCC CMOS SCC for multiplexed buses. 

Z16C35 ISCC SCC with 4 channel DMA and advanced CPU interface. 
280181 SAC Z180 CPU with integrated single channel SCC. 

USC Family 

Z16C30 USC Dual channel high performance multi-protocol data communications up to 10 Megabits/second. 
Z16C33 MUSC Single channel! USC w/ ISDN Time Slot Assigner. 
Z16C31 IUSC MUSC with high performance dua! channel DMA. 
Z16C50 DDPLL Dual channel DPLL cell from the USC. 
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ABSOLUTE MAXIMUM RATINGS 

Voc Supply Voltage range .......... eee —0.3V to +7.0V 
Voltages on all pins 

with respect fo GND... eee -0.3V to V.,. +0.3V 
Operating Ambient ................ceeeee —0.3V to V,, +0.3V 
Temperature .........cceeeeeeereees See Ordering Information 
Storage Temperature ........... eee -—65°C to +150°C 


Stresses greater than those listed under Absolute Maxi- 
mum Ratings may cause permanent damage to the de- 
vice. This is a stress rating only; operation of the device at 
any condition above those indicated in the operational 
sections of these specifications is not implied. Exposure to 
absolute maximum rating conditions for extended periods 
may affect device reliability. 





STANDARD TEST CONDITIONS 


The DC Characteristics and capacitance sections below 
apply for the following standard test conditions, unless 
otherwise noted. All voltages are referenced to GND. 
Positive current flows into the referenced pin. 


Standard conditions are as follows: 


M +4.50V<V,.$+5.50V 
m GND=O0V 
m T, as specified in Ordering Information 





F = 1 Mz, over specified temperature range. 


MISCELLANEOUS 
Gate Count - 11,000 


+5V 
+5V 
2.1 kQ 
2.2 kQ 
From Output 
Under Test 
From Output 
100 pF 250 pA 
50 pf | 
Figure 23. Standard Test Load Figure 24. Open-Drain Test Load 
CAPACITANCE 
Symbol Parameter Min Max Unit Test Condition 
Cn Input Capacitance 10 pF Unmeasured pins 
Gane Output Capacitance 15 pF returned to Ground. 
Cio Bidirectional Capacitance 20 pF 
Note: 
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A 2iLdS 
DC CHARACTERISTICS 
285230 
Symbol Parameter Min Typ Max Unit Condition 
Vig Input High Voltage 2.2 Voct0.3 V 
Vie Input Low Voltage -0.3 0.8 V 
Vis Output High Voltage 2.4 V loy = -1.6mA 
View Output High Voltage Vo,70.8 V loy = -250pA 
Na Output Low Voltage 0.4 V lop = 2.0MA 
le Input Leakage £10.0 pA 0.4 <V,.<+2.4V 
loi Output Leakage +10.0 LA 0.4 <V,.7.<+2.4V 
Vea Voc Supply Current 4 10 (8.5 MHz) mA 
5 12 (10 MHz) mA Voc=5V V,,=4.8 V, =0.2V 
7 15 (16 MHz) mA Crystal Oscillators off 
9 20 (20 MHz) mA 
lectoscy Crystal OSC Current 6 mA Current for each osc. 
in addition to |,., 
Notes: 


[1] Vog = 5V + 10% unless otherwise specified, over specified temperature range. 
[2] Typical |, was measured with oscillator off. 
[3] No locrese) max is specified due to dependency on the external circuit. 


4-33 








. 285230 
A 2iLAS ESCC” 


AC CHARACTERISTICS 
Z85230 Timing Diagrams 


© 
© © 
mae © 
A//B, D//C ‘ 
/JINTACK 
ICE 
/RD 


D7-b0 
Read 





ice l= ee a: 
Write 


el , 
ere 
IW//REQ 
Wait | N 
(5) 


oT] 
ee 
MW//REQ 
Request , 
lS; 
/OTR/REQ a) || 
Request j 


. as. 
@) 


WR 


/RD 





Figure 26. Reset Timing Diagram 
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PCLK 
fl... 
fg 
(14) 





/INTACK 


D7-DO 


/RD é 
| e-em @ 
a rome ae 


@1) 


ANT 


Figure 27. Interrupt Acknowledge Timing Diagram 


4) 
/RD or WR 


Figure 28. Cycle Timing Diagram 40 


ICE 








AC CHARACTERISTICS 
Z85230 Read and Write Timing Table 

8.5 MHz 10 MHz 16 MHz 20 MHz 
No Symbol Parameter Min Max Min Max Min Max Min Max Notes 
1 TwPCl PCLK Low Width 45 1000 40 1000 26 = 1000 22 ~=1000 
2 TwPCh PCLK High Width 45 1000 40 1000 26 ~=1000 22 1000 
3 TEPC PCLK Fall Time 10 10 5 5 
4 TrPC PCLK Rise Time 10 10 5 5 
5 TcPC PCLK Cycle Time 118 2000 100 2000 61 2000 50 2000 
6 TsA(WR) Address to /WR Fall Setup Time 66 30 35 30 
7 ThA(WR) Address to /WR Rise Hold Time 0 0 0 0 
8 TsA(RD) Address to /RD Fall Setup Time 66 50 35 30 
9 ThA(RD) Address to /RD Rise Hold Time 0 0 0 0 
10‘ TslA(PC) /INTACK to PCLK Rise Setup Time 20 20 15 15 
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AC CHARACTERISTICS 
285230 Read and Write Timing Table 

8.5 MHz 10 MHz 16 MHz 20 MHz 
No Symbol Parameter Min Max Min Max Min Max ~Min Max Notes 
11.‘ TslAi(WR) /\NTACK To /WR Fall Setup Time 140 130 70 65 [1] 
12. — ThIA(WR) /INTACK To /WR Rise Hold Time 0 0 0 0 
13‘ TsIAi(RD) /INTACK To /RD Fall Setup Time 140 130 70 65 [1] 
14‘ ThIA(RD) /INTACK To /RD Rise Hold Time 0 0 0 0 
15‘ ThlA(PC) /INTACK To PCLK Rise Hold Time 38 30 15 15 
16 TsCEI(WR) /CE Low To /WR Fall Setup Time 0 0 0 0 
17. ThCE(WR) /CE To /WR Rise Hold Time 0 0 0 0 
18 — TsCEh(WR) /CE High To /WR Fall Setup Time 58 50) 30 25 
19 — TsCEI(RD) /CE Low To /RD Fall Setup Time 0 0 0 0 [1] 
20 =‘ ThCE(RD) /CE To /RD Rise Hold Time 0 0 0 0 [1] 
21 TsCEh(RD) /CE High To /RD Fall Setup Time 58 50) 30 25 [1] 
22 ~~‘ TwRDI /RD Low Width 145 125 70 65 [1] 
23 TdRD(DRA) /RD Fall To Read Data Active Delay 0 0 0 0 
24 — TdRDs(DR) /RD Rise To Data Not Valid Delay 0 0 0 0 
25 — TdRDI(DR) /RD Fall To Read Data Valid Delay 135 120 70 65 
26 = TdRD(DRz) /RD Rise To Read Data Float Delay 38 35 30 30 
27 ~~‘ TdA(DR) Addr To Read Data Valid Delay 210 180 100 90 
28 TwWRi /WR Low Width 145 125 75 65 
29 TdWR(DW) /WR Fall To Write Data Valid Delay 20 20 20 20 
30  ThDW(WR) Write Data To /WR Rise Hold Time 0 0 0 0 
31. = TdWR(W) /WR Fall To Wait Valid Delay 168 100 50 50 [4] 
32 TdRD(W) /RD Fall To Wait Valid Delay 168 100 90 30 [4] 
33 TdWRf(REQ) /WR Fall To /W//REQ Not Valid Delay 168 120 70 65 
34 — TdRDF(REQ) /RD Fall To AV//REQ Not Valid Delay 168 120 70 65 [6] 
35a.  TdWRr(REQ) (WR Fall To /DTR//REQ Not Valid 4TcPc ATcPc 4TcPc 4TcPc 
35b = TdWRr(REQ) /WR Fall To /DTR//REQ Not Valid 168 100 70 65 [6] 
36 TdRDr(REQ) /RD Rise To /DTR//REQ Not Valid Delay NA NA NA NA 
37 — TdPC(INT) PCLK Fall To /INT Valid Delay 500 320 175 160 
38 —-TdIAI(RD) /INTACK To /RD Fall (Ack) Delay 145 90 50 45 (5) 
39 ~=TwRDA /RD (Acknowledge) Width 145 125 75 65 
40  TdRDA(DR) /RD Fall(Ack) To Read Data Valid Delay 135 120 70 60 
41 TslEI(RDA) [El To /RD Fall (Ack) Setup Time 95 95 50 45 
42  ThIEI(RDA) [El To /RD Rise (Ack) Hold Time 0 0 0 0 
43 TAIEI(IEO) JE! To IEO Delay Time 95 90 45 40 
44 —TdPC(IEO) PCLK Rise To IEO Delay 195 175 80 80 
45 — TdRDACINT) /RD Fall To /INT Inactive Delay 480 320 200 180 = [4] 
46  TdRD(WRQ) /RD Rise To /WR Fall Delay For No Reset 15 15 10 10 
47 — TdWRQ(RD) /WR Rise To /RD Fall Delay For No Reset 15 15 10 10 
48  TwRES /WR And /RD Low For Reset 145 100 75 65 
49 Tic Valid Access Recovery Time 4TcPc 4TcPc 4TcPc 4TcPc [3] 
Notes: 


[1] Parameter does not apply to Interrupt Acknowledge transactions. 
[3] Parameter applies only between transactions involving the ESCC. 
[4] Open-drain output, measured with open-drain test load. 

[5] Parameter is system dependent. For any ESCC in the daisy chain, 
TdlAi(RD) must be greater than the sum of TdPC(IEO) for the 
highest priority device in the daisy chain. TsIEI(RDA) for the ESCC 
and TdlEI{IEO) for each device separating them in the daisy chain. 

{6] Parameter applies to enhanced Request mode only (WR7' D4=1). 
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AC CHARACTERISTICS 
285230 General Timing Diagram 


PCLK 


MW//REQ 
Request 


IWHREQ 
Wait 


/RTxC, /TRxC 
Receive 


RxD 


/SYNC 
External 


/TRxC, /RTxC 
Transmit 


TxD 


/TRxC 
Output 


/RTxC 


/TRxC 


ICTS, /DCD 


ISYNC 
Input 





Figure 29. General Timing Diagram 
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A SILAS ESCC™ 
AC CHARACTERISTICS 
Z85230 General Timing Table 

8.5 MHz 10 MHz 16 MHz 20 MHz 
No Symbol Parameter Min Max Min Max Min Max Min Max Notes 
1 TdPC(REQ) /PCLK to W/REQ Valid 250 200 80 70 
2 TdPC(W) /PCLK to Wait Inactive 350 300 180 170 
3 TsRXC(PC) /RxC to /PCLK Setup Time N/A N/A N/A N/A [1,4] 
4 TsRXD(RXCr) RxD to /RxC Setup Time 0 0 0 0 [1] 
5 ThRXD(RxCr) RxD to /RXC Hold Time 150 125 50 45 [1] 
6 TsRXD(RXCf) RxD to /RXC Setup Time 0 0 0 0 [1,5] 
i ThRXD(RXCf) RXD to /RXC Hold Time 150 125 50 45 [1,5] 
8 TsSY(RXC) /SYNC to /RxC Setup Time -200 -150 -100 -90 [1] 
9 ThSY(RXC) /SYNC to/RXC Hold Time 5TcPc 5TcPc 5TcPc 5TcPc [1] 
10 ~~‘ TsTXC(PC) /TxC to /PCLK Setup Time N/A N/A N/A N/A [2,4] 
11. TATXCF(TXD) /TxC to TxD Delay 190 150 80 70 [2] 
12. TdTxCr(TXD) /TxC to TxD Delay 190 150 80 70 [2,5] 
13. TATXD(TRX) TxD to TRxC Delay 200 140 80 70 
14 ~~ TwRTXh RTxC High Width 130 120 80 70 (6) 
15 - TwRIXI TRxC Low Width 130 120 80 70 [6] 
16a  TcRTX RTxC Cycle Time 472 400 244 200 (6,7] 
16b — TxRX(DPLL) DPLL Cycle Time Min 50 50 31 31 [7,8] 
17 ~~ TcRTXX Crystal Osc. Period 125 1000 100 1000 61 1000 61 1000 (3] 
18 = TwIRXh TRxC High Width 130 120 80 70 [6] 
19 ~~ TwTRXIl TRxC Low Width 130 120 80 70 [6] 
20 TcTRX TRxC Cycle Time 472 400 244 200 [6,7] 
21. ~~‘ TwEXT DCD or CTS Pulse Width 200 120 70 60 
22 + TwSY SYNC Pulse Width 200 120 70 60 


Notes: 


[1] RxCis /RTxC or /TRxC, whichever is supplying the receive clock. 
[2] TxCis /TRxC or /RTxC, whichever is supplying the transmit clock. 
[3] Both /RTxC and /SYNC have 30 pF capacitors to ground connected to them. 


[4] Synchronization of RxC to PCLK is eliminated in divide by four operation. 

[5] Parameter applies only to FM encoding/decoding. 

[6] Parameter applies only for transmitter and receiver; DPLL and baud rate 
generator timing requirements are identical to case PCLK requirements. 

[7] The maximum receive or transmit data rate is 1/4 PCLK. 

[8] Applies to DPLL clock source only. Maximum data rate of 1/4 PCLK still applies. 
DPLL clock should have a 50% duty cycle. 
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/RTxC, /TRxC 
Receive 


IW/REQ 
Request 


MW/REQ 
Wait 


ISYNC 
Output 


ANT 


/RTxC, /TRxC 
Transmit 


MW//REQ 
Request 


MW/IREQ 
Wait 


/DTR//REQ 
Request 





ANT 


ICTS, 
/DCD 


SYNC 
Input 


ANT 


© ? © © © Ss © 


Figure 30. Z85230 System Timing 





4-39 








, 285230 
A 2iLGS ESCC™ 
AC CHARACTERISTICS 
285230 System Timing Table 

8.5 MHz 10 MHz 16 MHz 20 MHz 

No Symbol Parameter Min Max Min Max Min Max Min Max Notes [4] 
1 TdRXC(REQ) /RXC to /W//REQ Valid 13. «17 13 «17 13. «17 13 «18 [2] 
2 TdRXC(W) /RxC to Wait Inactive 13 «17 13 «17 13°17 13 «18 [1,2] 
3 TdRXC(SY) /RxC to /SYNC Valid 4 7 4 7 4 7 4 8 [2] 
4 TdRXC(INT) /RXxC to /INT Valid 15 15st 15 at 15 22 [1,2] 
5 TdTXC(REQ) /TxC to /W//REQ Valid 8 11 8 11 8 11 8 12 [3] 
6 — _TdTXC(W) /TxC to /Wait Inactive 8 614 8 8614 8 14 8 15 [1,3] 
7 TdTXC(DRQ) /TxC to /DTR//REQ Valid 7 10 7 10 7 10 7 11 [3] 
8 TdTXC(INT) /TxC to /INT Valid 9 13 9 13 9 13 9 14 [1,3] 
9 TdSY(INT) /SYNC to /INT Valid 2 6 2 6 2 6 2 / [1] 
10 = TdEXT(INT) /DCD or /CTS to /INT Valid 3 8 3 8 3 8 3 9 [1] 


Notes: 

[1] Open-drain output, measured with open-drain test load. 

[2] /RxC is /RTxC or /TRxC, whichever is supplying the receive clock. 
{3} /TxC is /TRxC or /RTxC, whichever is supplying the transmit clock. 
[4] Units equal to TcPc. 
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MILLIMETER 


a 40 SYMBOL 
| MIN, | MAK | 
D 


A2 
100 TYP 
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CONTROLLING DIMENSIONS : INCH 


40-Pin DIP Package Diagram 







Al 
0.66/05) 
026/.020 
t a | 
121971,067 
048/042 ~F 


DIM. FROM CENTER 
TO CENTER OF RADII 





me 1144064 
045/.025 


NOTES: 
1, CONTROLLING DIMENSIONS : INCH 
2.LEADS ARE COPLANAR WITHIN .004 IN. 
3. DIMENSION | reel 





44-Pin PLCC Package Diagram 
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ORDERING INFORMATION 
285230 


8 MHz 10 MHz 16 MHz 20 MHz 
Z8523008PSC/PEC Z8523010PSC Z8523016PSC 28523020PSC 
Z8523008VSC/VEC Z8523010VSC 28523016VSC 28523020VSC 
Z8523010PEC Z8523016PEC 
285230 10VEC Z8523016VEC 





Package 
P = Plastic DIP 
V = Plastic LCC 


Temperature 
E = -40°C to +100°C 
S = 0°C to +70°C 


Speeds 

10 = 10.0 MHz 
16 = 16.384 MHz 
20 = 20.0 MHz 


Environmental 
C = Plastic Standard 


Example: 
Z 8523016 P S C is a Z85230, 16 MHz, DIP, 0°C to +70°C, Plastic Standard Flow. 


| i Environmenial Flow 
Temperature 


Package 
Speed 

Product Number 
Zilog Prefix 
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A SILAS 


FEATURES 


m Deeper Data FIFOs 
- 4-Byte Transmit FIFO 
- 8-Byte Receive FIFO 


m Programmable FIFO interrupt Levels Provide Flexible 
interrupt Response 


m Many Improvements to SupportSDLC/HDLC Transfers: 

- Deactivation of /RTS Pin After Closing Flag 

- Automatic Transmission of the Opening Flag 

- Automatic Reset of Tx Underrun/EOM Latch 

- Complete CRC Reception 

- TxD pin Automatically Forced High with NRZ! 
Encoding when Using Mark Idle 

- Receive FIFO Automatically Unlocked for 
Special Receive Interrupts when Using the 
SDLC Status FIFO 

- Back-to-Back Frame Transmission Simplified 


m Easier Interface to Popular CPUs 


m Fast speeds: 
- 10.0 MHz for Data Rates up to 2.5 Mbit/Sec. 
- 16.384 MHz for Data Rates up to 
4.096 Mbit/Sec. 
- 20.0 MHz for Data Rates up to 5.0 Mbit/Sec. 


PRODUCT SPECIFICATION 


285233 


EMSCC™ ENHANCED MONO 
SERIAL COMMUNICATION CONTROLLER 


Improved SDLC Frame Status FIFO 
m™ Low Power CMOS 


m New Programmable Features Added with Write 
Register 7' 


m Write Registers: WR3, WR4,WR5, and WR10 are Now 
Readable 


m Read Register 0 Latched During Access 
m Software Interrupt Acknowledge Mode 


m DPLL Counter Output Available as Jitter-Free Clock 
Source 


m /DTR//REQ Pin Deactivation Time Reduced 


m A Full-Duplex Channel with a Crystal Oscillator, Baud 
Rate Generator, and Digital Phase-Locked Loop. 


m@ = Multi-Protocol Operation Under Program Control 


m Asynchronous Mode/Synchronous Mode 





GENERAL DESCRIPTION 


The Zilog Enhanced Mono Serial Communication Control- 
ler, 285233 EMSCC, is a software compatible CMOS 
member of the SCC family introduced by Zilog in 1981. The 
EMSCC is a full-duplex datacommunications controller 
capable of supporting a wide range of popular protocols. 
The 285233 EMSCC is a single channel version (Channel 
A) of Zilog's Z85230 ESCC. Based on Zilog's unique 


Superintegration™ Technology, the EMSCC is compatible 
with designs using Zilog's SCC and ESCC to receive and 
transmit data. Ithas many improvements that significantly 
reduce CPU overhead. The addition of a 4-byte transmit 
FIFO and an 8-byte receive FIFO significantly reduces the 
overhead required to provide data to, and get data from, 
the transmitter and receiver. 








ASILAS 


285233 
EMSCC™ 





GENERAL DESCRIPTION (Continued) 


The EMSCC also has many features that improve packet 
handling in SDLC mode. The EMSCC will automatically: 
transmita flag before the data, reset the Tx Underrun/EOM 
latch, force the TxD pin High at the appropriate time when 
using NRZI encoding, deassert the /RTS pin after the 
closing flag, and better handle ABORTed frames when 
using the 10x19 status FIFO. The combination of these 
features along with the deeper data FIFOs significantly 
simplifies SDLC driver software. 


The CPU hardware interface has been simplified by reliev- 
ing the data bus setup time requirement and supporting 
the software generation of the interrupt acknowledge sig- 
nal (/INTACK). These changes allow an interface with less 
external logic to many microprocessor families while main- 
taining compatibility with existing designs. I/O handling of 
the EMSCC is improved over the SCC with faster response 
of the /INT and /DTR//REQ pins. 
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The many enhancements added to the EMSCC permits a 
system design that increases overall system performance 
with better data handling and less interface logic 
(Figure 1). 

Notes: 

All Signals with a preceding front slash, "/", are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vee Vig 
Ground GND V 


SS 
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Transmit Logic 


Ng Transmit MUX TxDA 
Data Encoding & CRC 
Generation 


Channel A 
Exploded View 
Receive and Transmit Clock Multipexer NRCS 
/RTxCA 
Digital Crystal 
Phase-Locked | Baud Rate |  Oscitator 
Loop Amplifier 
ICTSA 
/IDCDA 
Modem/Control Logic ISYNCA 
IRTSA 
/DTRA//REQA 


Receive Logic 


Rec. Status | Rec. Data : 
FIFO 8 Byte | FIFO 8Byte | | Receive MUX RxDA 
La i Pe CRC Checker, 


Data Decode & 
SDLC Frame Status FIFO Sync Character 


10x19 Detection 














internal 
Control 


Logic 


Channel A 
Register 
























Databus Ca 
CPU & DMA 
Control = Bus Interface 


Channel A 
Tx-RXx 


ANT 
Interrupt | /INTACK Interrupt 
Control lEI Control 
[EO Logic 


ttf 


+5V GND PCLK 





Figure 1. EMSCC Block Diagram 
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PIN DESCRIPTIONS 


The following section describes the Z85233 pin functions. — electrical characteristics are the same as the 285230 
Figure 2 details the pin functions of the EMSCC and  ESCC. Any unused input pins should be pulled up to the 
Figures 3 and 4 are the pin assignments for the 44-pin +5V supply. 

PQFP and 44-pin PLCC packages, respectively. The pin 


TXDA Serial 
RxDA Data 
TRXCA Channel 
/RTxCA Clocks 
Data Bus 
ISYNCA 
IW//REQA Channel 
Controls 
D1 /DTR//REQA for Modem, 
/RTSA DMA and 
0 Other 
Bus Timing /RD ICTSA 
and Reset 


WR 785233 «=(/DCDA 


Control CE 
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Figure 2. Z85233 Pin Functions 
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Figure 3. Z85233 PQFP Pin Assignments 
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PIN DESCRIPTIONS (Continued) 
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Figure 4. 285233 PLCC Pin Assignments 
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A SILAS EMSCC™ 
Table 1. QFP Pin Identification 
Pin No. Symbol Function Direction 
37 Voc Power Supply Input 
1,148,372 GND Ground Input 
25-32 D7-DO Data Bus Input/Output 
21 ICE Chip Enable Input 
20 D//C Data/Control Set Input 
24 /RD Read Input 
23 WR Write Input 
33 [INT Interrupt Output 
36 /INTACK Interrupt Acknowledge Input 
35 IEI Interrupt Enable In Input 
34 IEO Interrupt Enable Out Output 
4 ICTSA Clear To Send Input 
5 IDCDA Data Carrier Detect Input 
3 IRTSA Request To Send Output 
2 /DTR//REQA Data Terminal Ready/Request Output 
39 ISYNCA Synchronization Input/Output 
38 W//REQA Wait/Request Output 
41 RxDA Receive Data Input 
40 /RTxCA Receive/Transmit Clock Input 
43 TxDA Transmit Data Output 
42 [TRxCA Transmit/Receive Clock Input/Output 
6 PCLK Clock Input 
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Table 1. PLCC Pin Identification (Continued) 
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Pin No. Symbol Function Direction 
10 Vig Power Supply Input 

17, 18, 35 GND Ground Input 

1-5, 42-44 D7-DO Data Bus Input/Output 

38 ICE Chip Enable Input 

37 D//C Data/Control Set Input 

41 /RD Read Input 

40 MWR Write Input 

6 [INT Interrupt Output 

9 [INTACK Interrupt Acknowledge Input 

8 IEl Interrupt Enable In Input 

7 IEO Interrupt Enable Out Output 

21 ICTSA Clear To Send Input 

22 /DCDA Data Carrier Detect Input 

20 /RTSA Request To Send Output 

19 /DTR//REQA Data Terminal Ready/Request Output 

12 ISYNCA Synchronization Input/Output 

11 W/IREQA Wait/Request Output 

14 RxDA Receive Data Input 

13 /RTxCA Receive/Transmit Clock Input 

16 TxDA Transmit Data Output 

15 /TRxCA Transmit/Receive Clock Input/Output 

23 PCLK Clock Input 
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(CTSA Clear To Send(input, active Low). This pin functions 
as transmitter enable if it is programmed for Auto Enable 
(WR3, D5 = 1). ALow on the input enables the transmitter. 
If not programmed as Auto Enable, it may be used as a 
general-purpose input pin. The input is Schmitt-trigger 
buffered to accommodate a slow rise time input. The 
EMSCC detects pulses on this input and can interrupt the 
CPU on both logic level transitions. 


/DCDA Data Carrier Detect (input, active Low). This pin 
functions as receiver enable if it is programmed for Auto 
Enable (WR3, D5 = 1); otherwise it is used as a general 
purpose input pin. The pin is Schmitt-trigger buffered to 
accommodate aslowrise-time signal. The EMSCC detects 
pulses on this pin and can interrupt the CPU on both logic 
level transitions. 


IRTSA Request To Send (output, active Low). The/RTS pin 
can be used as a general purpose output or with the Auto 
Enable feature. When used with Auto Enable ON (WR3, 
D5 = 1) in asynchronous mode, the /RTS pin goes High 
after the transmitter is empty. When Auto Enable is OFF, 
the /RTS pin can be used as a general purpose output and 
it strictly follows the inverse state of the RTS bit (WR65 bit 
D1). 


In SDLC mode, the /RTS pin can be programmed to be 
deasserted when the closing flag of the message clears 
the TxD pin if WR7' D2 is set. 


ISYNCA Synchronization (input or output, active Low). 
This pin can act either as an input, output, or part of the 
crystal oscillator circuit. In the Asynchronous Receive 
mode (crystal oscillator option not selected), this pin is an 
input similar to CTS and DCD. In this mode, transitions on 
this line affects the state of the Synchronous/Hunt status 
bits in Read Register 0 but have no other function. 


In External Synchronization mode with the crystal oscillator 
not selected, this line also acts as an input. In this mode, 
/SYNC must be driven Low for two receive clack cycles 
after the last bit in the synchronous character is received. 
Character assembly begins on the rising edge of the 
receive clock immediately preceding the activation 
of /SYNC. 


In the Internal Synchronization mode (Monosync and 
Bisync) with the crystal oscillator not selected, this pin acts 
as an output and is active only during the part of the receive 
clock cycle in which the synchronous condition is latched. 
This output is active each time a synchronization pattern is 
recognized (regardless of character boundaries). In SDLC 
mode, this pin acts as an output and is valid on receipt of 
a flag. The /SYNC pin switches from input to output when 
monosync, bisync, or SDLC is programmed in WR4 and 
sync modes are enabled. 


IDTRIMREQA Data Terminal Ready/Request (output, active 
Low). This pin is programmed (WR14, D2) to serve either 
as a general-purpose output or as a DMA Request line. 
When programmed for the DTR function (WR14, D2 = 0), 
this output follows the state programmed into the DTR bit 
of Write Register 5 (WR5, D7). When programmed for 
Request mode (WR14, D2 = 1), this pin serves as a DMA 
Request for the transmitter. 


When used as a DMA request line, the timing for the 
deactivation Request can be programmed in the added 
register Write Register 7' (WR7') bit D4. If this bit is set, the 
/DTR//Request pin will be deactivated with the same timing 
as the /W//REQ pin. If WR7' D4 is reset, the deactivation 
timing of /DTR//REQ pin will be the same as in the Z85C30. 


W//IREQA Wait/Request (output, open-drain when 
programmed for Wait function, driven High or Low when 
programmed for Ready function). This dual-purpose output 
may be programmed as aRequestline fora DMA controller 
or as a Wait line which synchronizes the CPU to the EMSCC 
data rate. The reset state is Wait. 


RxDA Receive Data (input, active High). This input signal 
receives serial data at standard TTL levels. 


IRTXxCA Receive/Transmit Clock (input, active Low). This 
pin can be programmed to several modes of operation. 
RTxC may supply the receive clock, the transmit clock, the 
clock for the baud rate generator, or the clock for the digital 
phase-locked loop. This pin can also be programmed for 
use with the SYNC pin as a crystal oscillator. The receive 
clock may be 1, 16, 32, or 64 times the data rate in 
asynchronous modes. 


TxDA Transmit Data (output, active High). This output 
signal transmits serial data at standard TTL levels. 


ITRxCA Transmit/Receive Clock (input or output, active 
Low). This pin can be programmed in several different 
modes of operation. TRxC may supply the receive clock or 
the transmit clock in the input mode or supply the output of 
the digital phase-locked loop, the crystal oscillator, the 
baud rate generator, or the transmit clock in the output 
mode. 


PCLK Clock (input). This is the master EMSCC clock used 
to synchronize internal signals. PCLK is a TTL level signal. 
PCLK is not required to have any phase relationship with 
the master system clock. 
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PIN DESCRIPTIONS (Continued) 


IE /nterrupt Enable In (input, active High). IE! is used with 
[EO to form an interrupt daisy chain when there is more 
than one interrupt driven device. A High IEl indicates that 
no other higher priority device has an interrupt under 
service or is requesting an interrupt. 


IEO /niterrupt Enable Out (output, active High). IEO is High 
only if IEl is High and the CPU is not servicing the EMSCC 
interrupt, or the EMSCC is not requesting an interrupt 
(Interrupt Acknowledge cycle only). IEO is connected to 
the next lower priority device’s IEl input and thus inhibits 
interrupts from lower priority devices. 


AINT Interrupt(output, open drain, active Low). This signal 
is activated when the EMSCC requests an interrupt. Note 
that /INT is an open drain output. 


ANTACK /nterrupt Acknowledge (input, active Low). This 
is a strobe which indicates that an interrupt acknowledge 
cycleis in progress. During this cycle, the EMSCC interrupt 
daisy chain is resolved. The device is capable of returning 
an interrupt vector that may be encoded with the type of 
interrupt pending. During the acknowledge cycle, if IEI is 
High, the EMSCC places the interrupt vector on the data 
bus when/RD goes active. /INTACK is latched by the rising 
edge of PCLK. 
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D7-D0 Data bus (bi-directional, tri-state). These lines carry 
data and commands to and from the EMSCC. 


ICE Chip Enable (input, active Low). This signal selects the 
EMSCC for a read or write operation. 


IRD Read (input, active Low). This signal indicates a read 
operation and when the EMSCC is selected, enables the 
EMSCC’s bus drivers. During the Interrupt Acknowledge 
cycle, /RD gates the interrupt vector onto the bus if the 
EMSCC is the highest priority device requesting an 
interrupt. 


IWR Write(input, active Low). Whenthe EMSCC is selected, 
this signal indicates a write operation. This indicates that 
the CPU wants to write command bytes or data to the 
EMSCC write registers. The coincidence of /RD and/WRis 
interpreted as a reset. 


D//C Data/Control Select (input). This signal defines the 
type of information transferred to or from the EMSCC. A 
High means data is being transferred and a Low indicates 
a command. 


Note: All ground signals must be connected and must not 
be left floating. 


& ZILA 228 
FUNCTIONAL DESCRIPTION 


Architecture. The architecture of the EMSCCis described § The EMSCC’s peripheral and datacommunication fea- 
from two points of view: as a datacommunication device — tures are described in the following sections. The block 
which transmits and receives data in a wide variety of | diagramis shown in Figure 1. The details of the communi- 
protocols; andas amicroprocessor peripheralinwhichthe | cations between the receive and transmit logic to the 
EMSCC offers valuable features such as vectored inter- | system bus is shown in Figures 5 and 6. See the ESCC 
rupts and DMA support. Technical Manual for full details on using the EMSCC. 
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Figure 5. EMSCC Transmit Data Path 
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Figure 6. EMSCC Receive Data Path 
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V/O INTERFACE CAPABILITIES 


System communication to and from the EMSCC is done 
through the EMSCC’s register set. There are 17 write 
registers and 15 read registers. Many of the new features 
on the EMSCC are enabled through a new register in the 


functions. Throughout this document, the write and read 
registers are referenced with the following notation: “WR” 
for Write Register and “RR” for Read Register. For ex- 
ample: 


EMSCC: Write Register 7 Prime (WR7’). This new register 
can be accessed if bit DO of WR15 is set. Table 1 lists all 
of the EMSCC’s registers and a brief description of their 


WR4 
RR3 


Write Register 4 
Read Register 3 


Table 2. EMSCC Write and Read Registers 

















Write Register Functions 

WRO Command Register: Register Pointers, CRC initialization, and resets for various modes. 

WR1 Interrupt conditions, Wait/(DMA request control. 

WR2 Interrupt Vector. 

WR3 Receive and miscellaneous control parameters. 

WR4 Transmit and Receive parameters and modes. 

WR5 Transmit parameters and controls. 

WR6 Sync character or SDLC address field. 

WR7 Sync character or SDLC flag. 

WR7' SDLC enhancements enable (accessed if WR15 DO is 1). 

WR8 Transmit FIFO (4 bytes deep). 

WR9 Reset commands and Master INT enable. 

WR10 Miscellaneous transmit and receive controls. 

WR11 Clock mode control. 

WR12 Lower byte of BRG time constant. 

WR13 Upper byte of BRG time constant. 

WR14 Miscellaneous controls and DPLL commands. 

WR15 External interrupt control. 

Read Register Functions 

RRO Transmit, Receive and external status. 

RR1 Special Receive Condition status bits. 

RR2 Unmodified interrupt vector (if VIS = 0). 
Modified interrupt vector (if VIS = 1). 

RR3 Interrupt Pending bits. 

RR4 WR4 status (if WR7' D6 = 1). 

RR5 WR5 status (if WR7' D6 = 1). 

RR6 SDLC Frame LSB Byte Count (if WR15 D2 = 1). 

RR7 SDLC Frame 10 x 19 FIFO Status and MSB Byte Count (if WR15 D2 = 1). 

RR8 Receive Data FIFO (8 Deep). 

RR9 WR3 status (if WR7' D6 = 1). 

RR10 Miscellaneous status bits. 

RR11 WR10 status (if WR7' D6 = 1). 

RR12 Lower Byte of BRG time constant. 

RR13 Upper byte of BRG time constant. 

RR14 WR’7' status (if WR7' D6 = 1). 
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-/O INTERFACE CAPABILITIES (Continued) 


There are three choices to move data into and out of the 
EMSCC: Polling, Interrupt (vectored and non-vectored), 
and Block Transfer. The Block Transfer mode can be 
implemented under CPU or DMA control. 


Polling. When polling, all interrupts are disabled. Three 
status registers in the EMSCC are automatically updated 
whenever any function is performed. For example, end-of- 
frame in SDLC mode sets a bit in one of these status 
registers. The purpose of polling is for the CPU to periodically 
read a status register until the register contents indicate 
the need for data to be transferred. Only one register 
needs to be read; depending on its contents, the CPU 
either writes data, reads data, or continues. Two bits in the 
register indicate the need for data transfer. An alternative 
is a poll of the Interrupt Pending register to determine the 
source of an interrupt. The status for the channel resides in 
one register. 


Interrupts. The EMSCC’s interrupt structure supports 
vectored and nested interrupts. The fill levels where the 
transmit and receive FIFOs interrupt the CPU are 
programmable. This allows the EMSCC’s requests for data 
transfers to be tuned to the system interrupt response time. 


Nested interrupts are supported with the interrupt 
acknowledge feature (/INTACK pin) of the EMSCC. This 
allows the CPU to recognize the occurrence of an interrupt, 


+5V Peripheral 


IEi D7-DO ANT ANTACK IEO 


D7-D0O 


ANT 
/INTACK 


and re-enable higher priority interrupts. Because an INTACK 
cycle will release the /INT pin from the active state, ahigher 
priority EMSCC interrupt or another higher priority device 
can interrupt the CPU. When an EMSCC responds to an 
Interrupt Acknowledge signal (INTACK) from the CPU, an 
interrupt vector may be placed on the data bus. This vector 
is written in WR2 and may be read in RR2. To speed 
interrupt response time, the EMSCC can modify three bits 
in this vector to indicate status by setting the VIS bit. (WR9, 
DO); vector read will have status included. 


Each of the three sources of interrupts in the EMSCC 
(Transmit, Receive, and External/Status interrupts) has 
three bits associated with the interrupt source: Interrupt 
Pending (IP), Interrupt Under Service (IUS), and Interrupt 
Enable (IE). Operation of the IE bit is straightforward. If the 
IE bit is set for a given interrupt source, then that source 
can request interrupts. The exception is when the MIE 
(Master Interrupt Enable) bit in WR9 is reset and no 
interrupts can be requested. The IE bits are write only. The 
other two bits are related to the interrupt priority chain 
(Figure 7). As a microprocessor peripheral, the EMSCC 
may request an interrupt only when no higher priority 
device is requesting one, e.g., when IEl is High. If the 
device in question requests an interrupt, it pulls down /INT. 
The CPU then responds with /INTACK, and the interrupting 
device places the vector on the data bus. 


Peripheral Peripheral 
IE 0O7-DO ANT ANTACK IEO 1El O7-DO ANT /INTACK 
Es} [ q 


Figure 7. EMSCC Interrupt Priority Schedule 


5-14 


A ZiLAS 


285233 
EMSCC™ 





The EMSCC can also execute an interrupt acknowledge 
cycle through software. In some CPU environments it is 
difficult to create the /INTACK signal with the necessary 
timing to acknowledge interrupts and allow the nesting of 
interrupts. In these cases, the /INTACK signal can be 
created with a software command to the EMSCC. See the 
285233 Enhancements section for more details . 


In the EMSCC, the Interrupt Pending (IP) bit signals aneed 
for interrupt servicing. When an IP bit is 1 and the |Elinput 
is High, the /INT output is pulled Low, requesting an 
interrupt. In the EMSCC, if the IE bit isn’t set by enabling 
interrupts, then the IP for that source is never set. The IP 
bits are readable in RR3. 


The IUS bits signal that an interrupt request is being 
serviced. If an IUS is set, all interrupt sources of lower 
priority in the EMSCC and external to the EMSCC are 
prevented from requesting interrupts. The internal interrupt 
sources are inhibited by the state of the internal daisy 
chain, while lower priority devices are inhibited by the IEO 
output of the EMSCC being pulled Low and propagated to 
subsequent peripherals. An|US bitis set during an Interrupt 
Acknowledge cycle if there are no higher priority devices 
requesting interrupts. 


There are three types of interrupts: Transmit, Receive, and 
External/Status. Each interrupt type is enabled under 
program control with Receiver, Transmit, and External/ 
Status interrupts prioritized in thatorder. When the Transmit 
interrupt is enabled (WR1 D1 = 1), the occurrence of the 
interrupt depends on the state of WR7’' D5. If this bitis reset, 
the CPU is interrupted when the top byte of the transmit 
FIFO becomes empty. If WR7' D5 is set, the CPU is 
interrupted when the transmit FIFO is completely empty. 
(This implies that the transmitter must have had a data 
character written into it so that it can become empty.) 


When enabled, the receiver can interrupt the CPU in one 
of three ways: 


1. Interrupt on First Receive Character or Special 
Receive Condition. 


2. Interrupt on All Receive Characters or Special 
Receive Conditions. 


3. Interrupt on Special Receive Conditions Only. 


If WR7' bit D3 is set, the Receive character interrupt occurs 
when there are four bytes available in the receive FIFO. 
This is most useful in synchronous applications as the data 
is in consecutive bytes. Interrupt on First Character or 
Special Condition and Interrupt on Special Condition Only 
are typically used with the Block Transfer mode. A special 
Receive Condition is one of the following: receiver overrun, 
framing error in Asynchronous mode, end-of-frame in 
SDLC mode and, optionally, a parity error. The Special 
Receive Condition interrupt is different from an ordinary 
receive character available interrupt only by the status 
placed in the vector during the Interrupt Acknowledge 
cycle. In Interrupt on First Receive Character, an interrupt 
occurs from Special Receive Conditions any time after the 
first receive character interrupt. 


The main function of the External/Status interrupt is to 
monitor the signal transitions of the /CTS, /DCD, and 
ISYNC pins, however, an External/Status interrupt is also 
caused by a Transmit Underrun condition; a zero count in 
the baud rate generator; by the detection of a Break 
(Asynchronous mode), ABORT (SDLC mode) or EOP 
(SDLC Loop mode) sequence in the data stream. The 
interrupt caused by the ABORT or EOP has a special 
feature allowing the EMSCC to interrupt when the ABORT 
or EOP sequence is detected or terminated. This feature 
facilitates the proper termination of the current message, 
correct initialization of the next message, and the accurate 
timing of the ABORT condition by external logic in SDLC 
mode. In SDLC Loop mode, this feature allows secondary 
stations to recognize the primary station wishes to regain 
control of the loop during a poll sequence. 


CPU/DMA Block Transfer. The EMSCC provides a Block 
Transfer mode to accommodate CPU block transfer 
functions and DMA controllers. The Block Transfer mode 
uses the WAIT//REQUEST output in conjunction with the 
Wait/Request bits in WR1. The (WAIT//REQUEST output 
can be defined under software control as a WAIT line in the 
CPU Block Transfer mode or as a REQUEST line in the 
DMA Block Transfer mode. 


ToaDMAcontroller, the EMSCC REQUEST outputindicates 
the EMSCC is ready to transfer data to or from memory. To 
the CPU, the WAIT line indicates that the EMSCC is not 
ready to transfer data, thereby requesting that the CPU 
extend the I/O cycle. The /DTR//REQUEST line allows full- 
duplex operation under DMA control. The EMSCC can be 
programmed to deassert the /DTR//REQUEST pin with the 
same timing as the (WAIT//REQUEST pin if WR7' D4 is set. 
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EMSCC DATA COMMUNICATIONS CAPABILITIES 


The EMSCC provides a full-duplex programmable channel 
for use in any common asynchronous or synchronous data 
communication protocols (Figure 8). 


Parity 
Start 


| |= 
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SYNC SYNC Data 
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Bisynec 


External Syne 


Control 


Asynchronous 


Information 
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Tom we] 
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SDLC/HDLC/X.25 


Figure 8. Some EMSCC Protocols 


The EMSCC has significant improvements to its data 
communication capacity over that of the standard SCC. 
The addition of the deeper data FIFOs allows for data to be 
moved in strings instead of on a byte-by-byte basis. The 
ability to handle data in strings allows for significant im- 
provements in data handling, and consequently more 
efficient use of bus bandwidth. The programmability of the 
INT/DMA level of the FIFOs allows the system designer to 
determine fill levels as the FIFO’s request the system to 
move data. The deeper data FIFOs are accessible regard- 
less of the protocol used. They do not need to be enabled. 
For more details on these improvements, see the Z85233 
Enhancements section of this specification. 


Asynchronous Modes. Send and Receive is accom- 
plished independently on each channel with five to eight 
bits per character, plus optional even or odd parity. The 
transmitters can supply one, one-and-a-half, or two stop 


bits per character and can provide a break output at any 
time. The receiver break-detection logic interrupts the 
CPU both at the start and at the end of a received break. 
Reception is protected from spikes by a transient spike- 
rejection mechanism that checks the signal one-half a bit 
time after a Low level is detected on the receive data input 
(RxDA). If the Low does not persist (e.g., a transient), the 
character assembly process does not start. 


Framing errors and overrun errors are detected and buff- 
ered together with the partial character on which they 
occur. Vectored interrupts allow fast servicing or error 
conditions using dedicated routines. Furthermore, a built- 
in checking process avoids the interpretation of a framing 
error aS a new start bit: a framing error results in the 
addition of one-half a bit time to the point at which the 
search for the next start bit begins. 
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The EMSCC does not require symmetric transmit and 
receive clock signals -- a feature allowing use of the wide 
variety of clock sources. The transmitter and receiver 
handle data at arate supplied to the receive and transmit 
clock inputs. In Asynchronous modes, the SYNC pin may 
be programmed as an input used for functions such as 
monitoring a ring indicator. 


Synchronous Modes. The EMSCC supports both byte- 


oriented and bit-oriented synchronous communication. 
Synchronous byte-oriented protocols are handled in several 


5 Bits 


modes. They allow character synchronization with a 6-bit 
or 8-bit sync character (Monosync), and a 12-bit or 16-bit 
synchronization pattern (Bisync), or with an external sync 
signal. Leading sync characters are removed without 
interrupting the CPU. 


Five or 7-bit synchronous characters are detected with 
8- or 16-bit patterns in the EMSCC by overlapping the 
larger pattern across multiple incoming synchronous 
characters as shown in Figure 9. 


—t—_ 
_| sync | sync |] sync | data | Data | Data | Data 


——— 


8 


16 


Figure 9. Detecting 5- or 7-Bit Synchronous Characters 


CRC checking for Synchronous byte oriented modes is 
delayed by one character time so that the CPU may 
disable CRC checking on specific characters. This per- 
mits the implementation of protocols such as IBM® Bisync. 


Both CRC-16 (X16 + X15 + X2 +1) and CCITT (X16 + X12 
+ X5 +1) error checking polynomials are supported. Either 
polynomial may be selected in all Synchronous modes. 
Users may preset the CRC generator and checker to all is 
or allOs. The EMSCC also provides a feature that automati- 
cally transmits CRC data when no other data is available 
for transmission. This allows for high-speed transmissions 
under DMA control, with no need for CPU intervention at 
the end of a message. When there is no data or CRC to 
send in Synchronous modes, the transmitter inserts 6-,8-, 
or 16-bit sync characters, regardless of the programmed 
character length. 


SDLC Mode. The EMSCC supports Synchronous bit- 
oriented protocols, such as SDLC and HDLC, by perform- 
ing automatic flag sending, Zero insertion, and CRC gen- 
eration. A special command is used to abort a frame in 
transmission. At the end of a message, the EMSCC auto- 
matically transmits the CRC and trailing flag when the 
transmitter underruns. The transmitter may also be pro- 
grammed to send an idle line consisting of continuous flag 
characters or a steady marking condition. 


lf a transmit underrun occurs in the middle of a message, 
an external/status interrupt warns the CPU of this status 
change so that an abort can be issued. The EMSCC may 
also be programmed to send an abort itself in case of an 
underrun, relieving the CPU of this task. One to eight bits 
per character can be sent, allowing reception of a mes- 
sage with no prior information about the character struc- 
ture in the information field of a frame. 


The receiver automatically acquires synchronization on 
the leading flag of a frame in SDLC or HDLC and provides 
a synchronization signal on the /SYNC pin (an interrupt can 
also be programmed). The receiver can be programmed 
to search for frames addressed by a single byte (or four 
bits within a byte) of a user-selected address or to a global 
broadcast address. In this mode, frames not matching 
either the user-selected or broadcast address are ignored. 


The number of address bytes are extended under software 
control. For receiving data, an interrupt on the first re- 
ceived character, or an interrupt on every character, or on 
special condition only end-of-frame can be selected. The 
receiver automatically deletes all Os inserted by the trans- 
mitter during character assembly. CRC is also calculated 
and is automatically checked to validate frame transmis- 
sion. At the end of transmission, the status of a received 
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EMSCC DATA COMMUNICATIONS CAPABILITIES (Continued) 


frame is available in the status registers. In SDLC mode, 
the EMSCC must be programmed to use the SDLC CRC 
polynomial, but the generator and checker may be preset 
to all 1s or all Os. The CRC is inverted before transmission 
and the receiver checks against the bit pattern 
0001 110100001111. 


NRZ, NRZI or FM coding may be used in any 1x mode. The 
parity options available in Asynchronous modes are avail- 
able in Synchronous modes. 


SDLC Loop Mode. The EMSCC supports SDLC Loop 
mode in addition to normal SDLC. In an SDLC Loop, there 
is a primary controller station that manages the message 
traffic flow on the loop and any number of secondary 
stations. In SDLC Loop mode, the EMSCC performs the 
functions of a secondary station while an EMSCC operat- 
ing in regular SDLC mode acts as a controller (Figure 10). 
SDLC loop mode can be selected by setting WR10 bit D1. 


Controlier 
Secondary #1 Secondary #4 


Secondary #2 Secondary #3 



















Figure 10. An SDLC Loop 


Asecondary station in an SDLC Loop is always listening to 
the messages being sent around the loop and, in fact, 
passes these messages to the rest of the loop by retrans- 
mitting them with a one-bit time delay. The secondary 
station places its own message on the loop only at specific 
times. The controller signals that secondary stations can 
transmit messages by sending a special character, called 
an EOP (End Of Poll), around the loop. The EOP character 
is the bit pattern 11111110. Because of zero insertion 
during messages, this bit pattern is unique and easily 
recognized. 


When a secondary station has a message to transmit and 
recognizes an EOP on the line, it changes the last binary 
1 of the EOP to a0 before transmission. This has the effect 
of turning the EOP into a flag sequence. The secondary 


station now places its message on the loop and terminates 
the message with an EOP. Any secondary stations further 
down the loop with messages to transmit appends their 
messages to the message of the first secondary station by 
the same process. Any secondary stations without mes- 
sages to send merely echo the incoming message andare 
prohibited from placing messages on the loop (except 
upon recognizing an EOP). In SDLC Loop mode, NRZ, 
NRZI, and FM coding may all be used. 


SDLC FIFO. The EMSCC’s ability to receive high-speed 
back-to-back SDLC frames is maximized by a 10-bit deep 
by 19-bit wide status FIFO. When enabled (through WR15, 
bit D2), it provides the DMA the ability to continue to 
transfer data into memory so that the CPU can examine the 
message later. For each SDLC frame, a 14-bit byte count 
and 5 status/error bits are stored. The byte count and 
status bits are accessed through Read Registers 6 and 7. 
Read Registers 6 and 7 are only accessible when the 
SDLC FIFO is enabled. The 10x 19 status FIFO is separate 
from the 8-byte receive data FIFO. 


Baud Rate Generator. The EMSCC contains a program- 
mable baud rate generator. The generator consists of two 
8-bit time constant registers which form a 16-bit time 
constant, a 16-bit down counter, and a flip-flop on the 
output producing a square wave. On startup, the flip-flop 
on the output is set in a High state, the value in the time 
constant register is loaded into the counter, and the 
counter starts counting down. The output of the baud rate 
generator toggles upon reaching 0, the value in the time 
constant register is loaded into the counter, and the 
process is repeated. The time constant may be changed 
at any time, but the new value does not take effect until the 
next load of the counter. 


The output of the baud rate generator may be used as 
either the transmit clock, the receive clock, or both. It can 
also drive the digital phase-locked loop (see next 
section). 


If the receive clock or transmit clock is not programmed to 
come from the TRxC pin, the output of the baud rate 
generator may be echoed out via the TRxC pin. 


The following formula relates the time constant to the baud 
rate where PCLK or RTxC is the baud rate generator input 
frequency in Hertz. The clock mode is 1, 16, 32, or 64, as 
selected in Write Register 4, bits D6 and D7. Synchronous 
operation modes should select 1 and Asynchronous should 
select 16, 32, or 64. 


PCLK or RTxC Frequency 
Time Constant = ————-_ 2 
2(Baud Rate) (Clock Mode) 
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Digital Phase-Locked Loop. The EMSCC contains a 
Digital Phase-Locked Loop (DPLL) to recover clock infor- 
mation from a data stream with NRZI or FM encoding. The 
DPLL is driven by a clock that is nominally.32 (NRZI) or 16 
(FM) times the data rate. The DPLL uses this clock, along 
with the data stream, to construct a clock for the data. This 
clock is then used as the EMSCC receive clock, the 
transmit clock, or both. When the DPLL is selected as the 
transmit clock source, it will provide a jitter-free clock 
output that is the DPLL input frequency divided by the 
appropriate divisor for the selected encoding technique. 


For NRZI encoding, the DPLL counts the 32x clock to 
create nominal bit times. As the 32x clock is counted, the 
DPLL is searching the incoming data stream for edges 
(either 1 to 0, or O to 1). Whenever an edge is detected, the 
DPLL makes a count adjustment (during the next counting 
cycle), producing a terminal count closer to the center of 
the bit ceil. 


For FM encoding, the DPLL still counts from O to 31, but 
with acycle corresponding to two bittimes. When the DPLL 
is locked, the clock edges in the data stream should occur 
between counts 15 and 16 and between counts 31 and 0. 
The DPLL looks for edges only during a time centered on 
the 15 to 16 counting transition. 


The 32x clock for the DPLL can be programmed to come 
from either the RTxC input or the output of the baud rate 
generator. The DPLL output may be programmed to be 
echoed out of the EMSCC via the TRxC pin (if this pin is not 
being used as an input). 


Data Encoding. The EMSCC may be programmed to 
encode and decode the serial data in four different ways 
(Figure 11). ln NRZ encoding, a 1 is represented by a High 
level and a O is represented by a Low level. In NRZI 
encoding, a 1 is represented by no change in level and a 
O is represented by a change in level. In FM1 (more 
properly, bi-phase mark), a transition occurs at the begin- 
ning of every bit cell. A 1 is represented by an additional 
transition at the center of the bit cell and a0 is represented 
by no additional transition at the center of the bit cell. In 
FMO (bi-phase space), atransition occurs atthe beginning 
of every bit cell. A 0 is represented by an additional 
transition at the center of the bit cell, and a 1 is represented 
by no additional transition at the center of the bit cell. In 


addition to these four methods, the EMSCC can be used to 
decode Manchester (bi-phase level) data by using the 
DPLL in the FM mode and programming the receiver for 
NRZ data. Manchester encoding always produces a tran- 
sition at the center of the bit cell. If the transition is 0 to 1, 
the bit is a O. If the transition is 1 to O, the bit is a 1. 


Auto Echo and Local Loopback. The EMSCC is capable 
of automatically echoing everything it receives. This fea- 
ture is useful mainly in Asynchronous modes, but works in 
Synchronous and SDLC modes as well. Auto Echo mode 
(TxD is RxD) is used with NRZI or FM encoding with no 
additional delay because the data stream is not decoded 
before retransmission. In Auto Echo mode, the /CTS input 
is ignored as a transmitter enable (although transitions on 
this input can still cause interrupts if programmed to do so). 
In this mode, the transmitter is actually bypassed and the 
programmer is responsible for disabling transmitter inter- 
rupts and /WAIT//REQUEST on transmit. 


The EMSCC is also capable of Local Loopback. In this 
mode, TxD or RxD is just like Auto Echo mode. However, 
in Local Loopback mode the internal transmit data is tied 
to the internal receive data and RxD is ignored (except to 
be echoed out via TxD). The /CTS and /DCD inputs are also 
ignored as transmit and receive enables. However, transi- 
tions on these inputs can still cause interrupts. Local 
Loopbackworks in Asynchronous, Synchronous and SDLC 
modes with NRZ, NRZI or FM coding of the data stream. 


Figure 11. Data Encoding Methods 
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NEW FEATURE DESCRIPTION 


The following is a detailed description of the enhance- 
ments to the Z85233, EMSCC from the standard SCC. 


4-Byte Deep Transmit FIFO 

The EMSCC has a 4-byte transmit buffer with program- 
mable interruptand DMA requestlevels. Itis not necessary 
to enable the FIFO as it is always available. The user can 
choose to have the Transmit Buffer Empty (TBE) interrupt 
and DMA Request on Transmit be generated either when 
the top byte of transmit FIFO is empty or only when the FIFO 
is completely empty. A hardware reset will reset the trans- 
mit shift register, flush the transmit FIFO, and set WR7' 
D5 = 1. 


If the transmitter generates the Interrupt or DMA request 
for data when the top byte of the FIFO is empty (WR7' 
D5 = 0), the system can allow for a long response time to 
the data request without underflowing. The interrupt ser- 
vice routine can write one byte and then test RRO D2 if more 
data may be written. The DMA Requestin this mode will go 
inactive after each data write and then go active again until 
the FIFO is filled. The Transmit Buffer Empty status bit 
(TBE), RRO bit D2, is set when the top byte of the FIFO is 
empty. Note that this IS NOT the reset state. 


For applications where the frequency of interrupts is im- 
portant, the transmit interrupt service routine can be opti- 
mized by programming the EMSCC to generate the TBE 
interrupt only when the FIFO is completely empty (WR7’' 
D5 = 1) and then writing four bytes to fill the FIFO. When 
WR7' D5 = 1, onlyone DMA requestis generated (filling the 
bottom of the FIFO). However, this may be preferred for 
some applications where the possible reassertion of the 
DMA request is not desired. The Transmit Buffer Empty 
status bit (TBE), RRO bit D2, is set when the top byte of the 
FIFO is empty. (Note that WR7' D5 = 1 after a hardware or 
channel reset.) 


8-Byte Receive FIFO | 

The EMSCC has an 8-byte receive FIFO with program- 
mable interrupt levels. The receive character available 
interrupt is generated as selected by WR7' bit D3. The 
Receive Character Available bit, RRO DO, is set when at 
least one byte is available in the top of the FIFO (indepen- 
dent of WR7' D3). It is not necessary to enable the 8-byte 
FIFO as itis always available. A hardware or channel reset 
resets the receive shift register and flushes the receive 
FIFO. 


A DMA Request on Receive, if enabled, is generated 
whenever one byte is available in the receive FIFO inde- 
pendent of WR7' D3. If more than one byte is available in 
the FIFO, the (Wait//Request pin goes inactive and then 
goes active again until the FIFO is emptied. 


By resetting WR7' D3 = 0, applications which have a long 
latency to interrupts can generate the request to read data 
from the FIFO when one byte is available, and then test the 
Receive Character Available bit to determine if more data 
is available. 


By setting WR7 D3 = 1, the EMSCC can be programmed 
to interrupt when the receive FIFO is half full (4 bytes 
available) and, therefore, allowing the frequency of re- 
ceive interrupt to be reduced. If WR7' D3 is set, the receive 
character available interrupt is generated when there are 
4 bytes available. Therefore, if the interrupt service routine 
reads 4 bytes during each routine, the frequency of inter- 
rupts is reduced. 


If WR7' D3 = 1 and Receive Interrupt on All Characters and 
Special Conditions is enabled, the receive character avail- 
able interrupt is generated when four characters are avail- 
able. However, when a character is detected to have a 
special condition, a special condition interrupt is gener- 
ated when the character is loaded into the top four bytes 
of the FIFO. Therefore, the special condition interrupt 
service routine should read RR1 before reading the data to 
determine which byte has the special condition. 


Write Register 7' (7 prime) 

A new register, WR7’, has been added to the EMSCC to 
facilitate the programming of six new features. The format 
of this register is shown in Figure 12. 


WR 7' Prime 


[o7| bs] os | 94 os] ne] 01 | 69] 


| = Auto Tx Flag 
Auto EOM Reset 


Auto RTS Deactivation 
Rx FIFO Int Level 
DTR/REQ Timing Mode 
Tx FIFO Int Level 
Extended Read Enable 
Not Used, Always 0 


Figure 12. Write Register 7' (7 prime) 


WR7’ is written to by first setting bit DO of Write Register 15 
(WR15 DO) to one, and then addressing WR7 as normal. All 
writes to register 7 are to WR7' while WR15 DO is set. WR15 
bit DO must be reset to O to address the sync character 
register WR7. If bit D6 of WR7' is set, then WR7' can be read 
by doing aread cycle to RR14. The WR7’' features remain 
enabled until specifically disabled or by a hardware or 
software reset. Note that bit D5 is set after a reset. All other 
bits are reset to zero following reset. 
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Bit 7 Not used. This bit must always be written zero (0). 


Bit 6 Extended Read Enable. Setting this bit enables the 
ability to read WR3, WR4, WR5, WR7' and WR10. These 
registers are read by reading RRO (WR3), RR4, RR5, RR14 
(WR7'), and RR11 (WR10), respectively. 


Bit 5 Transmit FIFO Interrupt Level. \f this bit is set, the 
transmit buffer empty interrupt is generated when the 
transmit FIFO is completely empty. If this bit is reset, the 
transmit buffer empty interrupt is generated when the top 
byte of the transmit FIFO is empty. This bit is set following 
a hardware or channel reset. 


In DMA Request on Transmit mode, when using either the 
/W//REQ or /DTR//REQ pins, the request is asserted when 
the Tx FIFO is completely empty if WR7' D5 is set. The 
request is asserted when the top byte of the FIFO is empty 
if D5 is reset. 


Bit 4 /DTR/REQ timing. If this bit is set and the /DTR//REQ 
pin is used for Request mode (WR14 D2 = 1), the deacti- 
vation of the /DTR//REQ pin will be identical to the (W//REQ 
pin as shown in Figure 13. If this bit is reset, the deactiva- 
tion time is 4TcPc. 


IWR \ / 


WR7' D4=1 


/DTR//REQ WR7' D4=0 


° 


ee ee uf 


MWAIT//REQ / \ 


Figure 13. DMA Request on Transmit Deactivation Timing 


Bit 3 Receive FIFO Interrupt Level. This bit sets the 
interrupt level of the receive FIFO. If this bit is set, the 
receive data available bit is asserted when the receive 
FIFO is half full (4 bytes available). If the Receive FIFO 
Interrupt Level bit is reset, the receive data available 
interrupt is generated when a byte reaches the top of the 
FIFO. See the description of the 8-byte receive FIFO for 
more details. 


Bit 2 Automatic /RTS Pin Deassertion. This bit controls the 
timing of the deassertion of the /RTS pin in SDLC mode. If 
this bit is set and WR5 D1 is reset during the transmission 
of aSDLC frame, the deassertion of the /RTS pin is delayed 
until the last bit of the closing flag clears the TxD pin. The 
/RTS pin is pulled High after the rising edge of the transmit 
clock cycle from the last bit of the closing flag. This implies 
that the EMSCC should be programmed for “Flag on 
Underrun” (WR10 D2 =0) for the /RTS pin to deassert at the 


end of the frame. This feature works independently of the 
programmed transmitter idle state. In synchronous modes 
other than SDLC, the /RTS pin will immediately follow the 
state programmed into WR5 D1. When WR7' D2 is reset, 
the /RTS follows the state of WR5 D1. 


Bit 1 Automatic EOM Reset. If this bit is set, the EMSCC 
automatically resets the Tx Underrun/EOM latch and pre- 
sets the transmit CRC generator to its programmed preset 
state (per values set in WR5 D2 and WR10 D7). Therefore, 
it is not necessary to issue the Reset Tx Underrun/EOM 
latch command when this feature is enabled. 


Bit 0 Automatic Tx SDLC Flag. \f this bit is set, the EMSCC 
will automatically transmit an SDLC flag before transmit- 
ting data. This removes the requirement to reset the mark 
idle bit (WR10 D3) before writing data to the transmitter. 
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NEW FEATURE DESCRIPTION (Continued) 


Modified Data Bus Timing 

The EMSCC’s latching of the Data Bus has been modified 
to simplify the CPU interface. The Z85C30 AC Timing 
parameter #29, Write Data to (WR falling minimum, has 
been changed for the 285233 to: /WR falling to Write Data 
Valid maximum. See the AC Timing Characteristic section 
for the specified time at each clock speed. The databus 
must be valid no later than 20 ns after the falling edge of 
WR regardless of the system (PCLK) clock rate. The 
databus hold time, spec #30, remains at O ns. 


Historically, the SCC has latched the databus on the falling 
edge of /WR. However, as many CPUs do not guarantee 
that the databus is valid when the /WR pin goes Low, Zilog 
has modified the databus timing to allow a maximum delay 
from the (WR signal going active Low to the latching of the 
databus. 


Complete CRC Reception in SDLC Mode 

In SDLC mode, the entire CRC is clocked into the receive 
FIFO. The EMSCC completes clocking in the CRC to allow 
it to be retransmitted, unaltered, or manipulated in soft- 
ware. In the SCC when the closing flag is recognized, the 
contents of the receive shift register are immediately 
transferred to the receive FIFO resulting in the last two bits 
of the CRC being lost. In the EMSCC, itis not necessary to 
program this feature. When the closing flag is detected, 
the last two bits of the CRC are clocked into the receive 
FIFO. In all other synchronous modes, the EMSCC does 
not clock in the last two CRC bits (same as SCC). 


TxD Forced High in SDLC with NRZI 

Encoding When Marking Idle 

When the EMSCC is programmed for SDLC mode with 
NRZI data encoding and mark idle (WR10 D6 = 0, D5 = 1, 
D3 = 1), the TxD pin is automatically forced High when the 
transmitter goes to the mark idle state. There are several 
different ways for the transmitter to go into the idle state. In 
each of the following cases the TxD pin is forced High 
when the mark idle condition is reached: data, CRC, flag 
and idle; data, flag and idle; data, abort (on underrun) and 
idle; data, abort (command) and idle; idle flag and com- 
mand to idle mark. The force High feature is disabled when 
the mark idle bit is reset. 


This feature is used in combination with the automatic 
SDLC opening flag transmission feature, WR7' DO = 1, to 
assure that data packets are properly formatted. There- 
fore, when these features are used together, it is not 
necessary for the CPU to issue any commands when using 
the force idle mode in combination with NRZI data encod- 
ing. If WR7' DO is reset, like in the SCC, it is necessary to 
reset the mark idle bit (WR10 D3) to enable flag transmis- 
sion before an SDLC packet is transmitted. 


Improved Transmit Interrupt Handling 

in Synchronous Modes 

The EMSCC latches the Transmit Buffer Empty (TBE) 
interrupt due to the CRC being loaded to the transmit shift 
register even if the TBE interrupt, due at the last data byte, 
has not yet been reset. Therefore, the end of a synchro- 
nous frame is guaranteed to generate two TBE interrupts 
even if a reset transmit buffer interrupt command for the 
data created interrupt is issued after (Time “A” in Figure 14) 
the CRC interrupt had occurred. In this case, two reset TBE 
commands are required. The TxIP is latched if the EOM 
latch has been reset before the end of the frame. 


TxBE / \ / \ 


Time "A" 


TxIP Bit / 


TxIP 1 


TxIP 2 


Figure 14. TxIP Latching 
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DPLL Counter Tx Clock Source 

When DPLL outputis selected as the transmit clock source, 
the DPLL counter output is the DPLL source clock divided 
by the appropriate divisor for the programmed data en- 
coding format. Therefore, in FM mode (FMO or FM1), the 
DPLL counter output is the input frequency divided by 16. 


DPLL CLK 
input 






DPLL Counter 


In NRZI mode, the DPLL counter frequency is the input 
divided by 32. This feature provides a jitter free output and 
replaces the DPLL transmit clock output being available as 
the transmit clock source. This has no effect on the use of 
the DPLL as the receive clock source (Figure 15). 


DPLL Output to Receiver 


DPLL Output to Transmitter 


Input Divided by 16 (FMO or FM1) 
Input Divided by 32 for NRZI 


Figure 15. DPLL Outputs 


Read Register 0 Status Latched During Read Cycle 
The contents of Read Register 0, RRO, are latched during 
a read to this register. The EMSCC prevents the contents 
of RRO to change while the Read cycle is active. The SCC 
allows the status of RRO to change while reading the 
register and, therefore, it is necessary to read RRO twice to 
detect changes that otherwise may be missed. The con- 
tents of RRO are updated after the rising edge 
of /RD. 


Software Interrupt Acknowledge 

The Z85233 interrupt acknowledge cycle can be initiated 
through software. If Write Register 9 (WR9) bit D5 is set, 
reading register 2 (RR2) results in an interrupt acknowl- 
edge cycle to be executed internally. Like a hardware 
INTACK cycle, a software acknowledge causes the INT 
pin to return High, the IEO pin to go Low and set the IUS 
latch for the highest priority interrupt pending. 


Similar to when the hardware INTACK signal can be used, 
a software acknowledge cycle requires that a Reset High- 
est IUS command be issued in the interrupt service rou- 
tine. Whenever an interrupt acknowledge cycle is used, 
hardware or software, a reset highest IUS command is 
required. lf Vector Include Status (VIS) is reset (WR9, 
DO = 0), and RR2 is read, the vector returned is unmodi- 
fied. If VIS is set (WR9, DO = 1), and the vector returned in 
RR2 is modified to indicate the source of the interrupt, the 
Non Vector (NV) bits in WR9 are ignored when bit D5 is 
set to 1. 


When the INTACK and IEI pins are not being used, they 
should be pulled up to V,, through a resistor (10 kKOhm 


typical). 


Fast SDLC Transmit Data Interrupt Response 

To more easily facilitate the transmission of back-to-back 
SDLC frames with a single shared flag between frames, 
the EMSCC allows data for a second frame to be written to 
the transmit FIFO after the Tx Underrun/EOM interrupt has 
occurred. This allows application software more time to 
write the data to the transmitter while allowing the current 
frame to be properly concluded with CRC and flag. The 
SCC historically has required that data not be written to the 
transmitter until a transmit buffer empty interrupt was 
generated after the CRC has completed transmission. If 
data is written to the transmit FIFO after the Transmit 
Underrun/EOM interrupt and before the transmit buffer 
empty interrupt, the Automatic EOM Reset feature should 
be enabled (WR7' Di=1). Consequently, the commands 
Reset Tx/Underrun EOM latch and Reset Tx CRC Genera- 
tor should not be used. 


SDLC FIFO Frame Status FIFO Enhancement 

When used with a DMA controller, the 285233 SDLC 
Frame Status FIFO enhancementmaximizes the EMSCC's 
ability to receive high speed, back-to-back SDLC mes- 
sages. It minimizes frame overruns due to CPU latencies 
in responding to interrupts. Additional logic was added to 
the industry standard SCC consisting of a 10-bit deep by 
19-bit wide status FIFO, 14-bit receive byte counter, and 
control logic as shown in Figure 16. The 10 x 19 bits status 
FIFO is separate from the 8-byte receive data FIFO. 


When the enhancement is enabled, the status in Read 
Register 1 (RR1) and byte count for the SDLC frame are 
stored in the 10 x 19-bit status FIFO. This allows the DMA 
controller to transfer the next frame into memory while the 
CPU verifies that the message was properly received. 
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NEW FEATURE DESCRIPTION (Continued) 


Summarizing the operation; data is received, assembled, 
and loaded into the 8-byte FIFO before being transferred 
to memory by the DMA controller. When a flag is received 
at the end of anSDLC frame, the frame byte count from the 
14-bit counter and five status bits are loaded into the status 
FIFO for verification by the CPU. The CRC checker is 
automatically reset in preparation for the next frame which 
can begin immediately. Since the byte count and status 
are saved for each frame, the message integrity is verified 
at a later time. Status information for up to 10 frames is 
stored before a status FIFO overrun can occur. 


lf a frame is terminated with an ABORT, the byte count is 
loaded to the status FIFO and the counter reset for the next 
frame. 


FIFO Detail. For a better understanding of details of the 
FIFO operation, refer to the block diagram in Figure 16. 


Enable/Disable. This FIFO is implemented so that it is 
enabled when WR15, bit D2, is set and the EMSCC is in the 
SDLC/HDLC mode. Otherwise, the status register con- 
tents bypass the FIFO and go directly to the bus interface 
(the FIFO pointer logic is reset either when disabled or via 
a power-on reset). The FIFO mode is disabled on power- 
up (WR15 D2 is set to 0 on reset). The effects of backward 
compatibility on the register set are that RR4 is an image 
of RRO, RR5 is an image of RR1, RR6 is an image of RR2 
and RR7 is an image of RR3. For details on the added 
registers, refer to Figure 17. The status of the FIFO Enable 
signal is obtained by reading RR15, bit D2. If the FIFO is 
enabled, the bit will be set to 1; otherwise, it will 
be reset. 


Read Operation. When WR15 bit D2 is set and the FIFO is 
not empty, the next read to status register RR1 or the 
additional registers RR7 and RRé6, are from the FIFO. 
Reading status register RR1 causes one location of the 
FIFO tobe emptied, so status is read after reading the byte 
count, otherwise the count is incorrect. Before the FIFO 
underflows, it is disabled. In this case, the multiplexer is 
switched to allow status to read directly from the status 
register. Reads from RR7 and RR6 contain bits that are 
undefined. Bit D6 of RR7 (FIFO Data Available) is used to 
determine if status data is coming from the FIFO or directly 
from the status register, since it is set to 1 whenever the 
FIFO is not empty. 


Since not all status bits are stored in the FIFO, the All Sent, 
Parity, and EOF bits bypass the FIFO. The status bits sent 
through the FIFO are Residue Bits (3), Overrun, and CRC 
Error. 
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The sequence for proper operation of the byte count and 
FIFO logic is to read the registers in the following order: 
RR7, RR6, and RR1 (reading RRG is optional). Additional 
logic prevents the FIFO from being emptied by multiple 
reads from RR1. The read from RR7 latches the FIFO 
empty/full status bit (D6) and steers the status multiplexer 
to read from the EMSCC megacell instead of the status 
FIFO (since the status FIFO is empty). The read from RR1 
allows an entry to be read from the FIFO (if the FIFO was 
empty, logic was added to prevent a FIFO underflow 
condition). 


Write Operation. When the end of an SDLC frame (EOF) 
has been received and the FIFO is enabled, the contents 
of the status and byte-count registers are loaded into the 
FIFO. The EOF signal is used to increment the FIFO. If the 
FIFO overflows, the RR7 bit D7 (FIFO Overflow) is set to 
indicate the overflow. This bit and the FIFO control logic is 
reset by disabling and re-enabling the FIFO control bit 
(WR15 bit D2). For details of FIFO control timing during an 
SDLC frame, refer to Figure 18. 


SDLC Status FIFO Anti-Lock Feature. When the Frame 
Status FIFO is enabled and the EMSCC is programmed for 
Special Receive Condition Only (WR1 D4=D3= 1), the data 
FIFO is not locked when a character with End of Frame 
status is read (Figure 17). When a character with the EOF 
status is at the top of the FIFO, an interrupt with a vector for 
receive data is generated. The command Reset Highest 
I|US must be issued at the end of the interrupt service 
routine regardless if an interrupt acknowledge cycle had 
been executed (hardware or software). This allows aDMA 
to complete transfer of the received frame to memory and 
then interrupt the CPU that a frame has been completed 
without locking the FIFO. Since in the Receive Interrupt on 
Special Condition Only mode, the interrupt vector for 
receive data is not used, it is used to indicate that the last 
byte of a frame has been read out the receive FIFO. This 
eliminates having to read the frame status (GRC and other 
Status is stored in the status FIFO with the frame byte 
count). 


When a character with a special receive condition other 
than EOF is received (receiver overrun, or parity), aspecial 
receive condition interrupt is generated after the character 
is read from the FIFO and the receive FIFO is locked until 
the Error Reset command is issued. 
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Interface 
to SCC 


Frame Status FIFO Circuitry 


SCC Status Reg | Reset on Flag Detect 
ba pees Bee) || Byte Counter Increment on Byte DET 


Enable Count in SDLC 


Overrun, CRC Error 





End of Frame Signal 
Status Read Comp 


FIFO Array Tail Pointer 
10 Deep by 19 Bits Wide r 4 4-Bit Counter 


Head Pointer 
4-Bit Counter 


6Bits  Bit7 BiIt6 Bits5-0 ARG FIFO Enable 


RRI 
WR(15) Bit 2 


RR7 D5-D0 + RR6 D7 - DO Set Enables 
Byte Counter Contains 14 bits Status FIFO 
for a 16 KByte maximum count. 


5 Bits 14 Bits 





7% 


RR7 D6 
FIFO Data available status bit Status Bit set to 1 
When reading from FIFO. 


RR7 D7 
FIFO Overflow Status Bit 
MSB pf RR(7) is set on Status FIFO overflow 


In SDLC Mode the following definitions apply. 
- All Sent bypasses MUX and equals contents of SCC Status Register. 


- Parity Bits bypasses MUX and does the same. 
- EOF is set to 1 whenever reading from the FIFO. 


Figure 16. SDLC Frame Status FIFO 
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NEW FEATURE DESCRIPTION (Continued) 


O12 3 4 § 






Internal Byte Strobe 


2 3 45 6 7 Q 





Internal Byte Strobe 





increments Counter Increments Counter 
Don't Load Reset Reset 
Counter On Byte Counter Byte Counter 
1st Flag Load Counter Load Counter 
Reset Byte Into FIFO and Into FIFO And 
Counter Here Increment PTR Increment PTR 
Figure 17. SDLC Byte Counting Detail 
PROGRAMMING 


The EMSCC contains write registers which are programmed 
by the system. 


Inthe EMSCC, the data registers are directly addressed by 
selecting a High on the D//C pin. With all other registers 
(with the exception of WRO and RRO), programming the 
write registers requires two write operations and reading 
the readregisters requires both awrite and aread operation. 
The first write is to WRO and contains three bits that point 
to the selected register. The second write is the actual 
control word for the selected register, and if the second 
operation is read, the selected read register is accessed. 
All of the EMSCC registers, including the data registers, 
may be accessed in this fashion. The pointer bits are 
automatically cleared after the read or write operation so 
that WRO (or RRO) is addressed again. 


Initialization. The system program first issues a series of 
commands to initialize the basic mode of operation. This is 
followed by other commands to qualify conditions within 
the selected mode. For example, in the Asynchronous 
mode, character length, clock rate, number of stop bits, 
and even or odd parity should be set first. Then the 
interruptmode is set, and finally, the receiver and transmitter 
are enabled. 
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Write Registers. The EMSCC contains 16 write registers 
(17 counting the transmit buffer). A new register, WR7’, 
was added to the EMSCC and may bewritten to if WR15 DO 
is set. Figure 18 shows the format of each write register. 


Read Registers. The EMSCC contains ten read registers 
11, counting the receive buffer RR8). Four of these may be 
read to obtain status information (RRO, RR1, RR10, and 
RR15). Two registers (RR12 and RR13) are read to learn 
the baud rate generator time constant. RR2 contains either 
the unmodified interrupt vector if VIS bit is reset (VIS = 0) 
or the vector modified by status information if VIS bit is set 
(if VIS = 1). RR3 contains the Interrupt Pending (IP) bits 
(Channel A only). RR6 and RR7 contain the information in 
the SDLC Frame Status FIFO, but is only read when WR15 
D2 is set. If WR7' D6 is set, Write Registers WR3, WR4, 
WR85, WR7', andWR10can be read as RR9, RR4, RR5, and 
RR14, respectively. Figure 19 shows the format of each 
read register. 
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A SiLas EMSCC™ 
CONTROL REGISTERS 








Write Register 0 (non-multiplexed bus mode) Write Register 2 
[07 | 6 | D5 | D4 | psf D2 | Dt | D0) [07 | be | 05 | bs | bs | D2] 01 | Do 
0 O O Register 0 | be 
0 OQ 1 Register 1 V1 
0 1 =O Register 2 
0 1 1+ Register3 v2 
1 0 Q Register 4 
1 0 1 Registers is Interrupt 
1 1 O Register 6 V4 Vector 
1 1 1 + Register 7 
0 0 O Registers V5 
0 O 1 Register 9 V6 
0 1 O Register 10 
0 1 1 Register 11 ‘ v7 
1 0 O Register 12 
1 0 1° Register 13 
1 1 O Register 14 
1 1 1+ Register 15 Write Register 3 
0 0 0 NullCode [07 [06 | bs | D4 | os | b2 |v | bo) 
0 O 1 Point High 
0 1 £4O Reset Ext/Status Interrupts | 
0 1 1 Send Abort (SDLC) Rx Enable 
1 0 QO Enable Int on Next Rx Character act 
1 0 1. Reset Tx Int Pending Sync Character Load Inhibit 
1 1 OO Error Reset 
1 1. 1 Reset Highest IUS Address Search Mode (SDLC) 
Rx CRC Enable 
O QO Null Code Enter Hunt Mode 
0 1 Reset Rx CRC Checker 
1. 0 Reset Tx CRC Generator Auto Enables 
1 1 Reset Tx Underrun/EOM Latch 
0 O Rx6 Bits/Character 
* 0 1. Rx7 Bits/Character 
With Point High Command 1 © Rx6Bits/Character 
1 1° Rx 6&8 Bits/Character 
Write Register 1 
[07 | de | 05 | b+ | os | p2] D1} Do White Register 4 
| [07 | de} 0s | b4 | 03] o2] D1 | bo 
Ext Int Enable 
Tx Int Enable | Parity Enable 
Parity is Special Condition Parity EVEN//ODD 
0 FRx Int Disable 
1 Rx Int On First Character or Special Condition en a ( Seavey 
0 Int On All Rx Characters or Special Condition y 16°44 Bea eee Charaial 
1 Rx Int On Special Condition Only ie 4 ete ae cae je 
WAIT/DMA Request On 
Receive//Transmit 0 0 8-Bit Sync Character 
O 1. 16-Bit Sync Character 
POONA east Punic 1 0 SDLC Mode (01111110 Flag) 
WAIT/OMA Request Enable 1 1 External Sync Mode 
Q O X1 Clock Mode 
0 1 X16 Clock Mode 
1 0 X82 Clock Mode 
1 1 X64 Clock Mode 


Figure 18. Write Register Bit Functions 
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AeiLas EMSCC™ 
CONTROL REGISTERS (Continued) 


Write Register 5 


107 | 06 | ps | D4 | 03 | 2 | Ds | Do 


| L_ Tx CRC Enable 
RTS 


/SDLC/CRC-16 





Tx Enable 
Send Break 
QO 0 Tx 5 Bits(Or Less)/Character 
O 1 Tx? Bits/Character 
1  O Tx6 Bits/Character 
1 1 Tx8 Bits/Character 





Write Register 6 


107 [6 | ps] 4 [08 f be [01 jbo 


aT 


Sync7 Sync6 SyncS Synce4 Syne3 Sync2 Synci SyncO Monosync, 8 Bits 
Synct SyncO Sync5 Synce4 Sync3 Sync2 Synci SyncO Monosync, 6 Bits 
Sync7 Sync6 SyncS5 Sync4 Sync3 Sync2 Synci SyncO  Bisync, 16 Bits 

Sync3 Sync2 Synei Syncd 1 1 1 1 Bisync, 12 Bits 

ADR7 ADR6 ADR5 ADR4 ADRS ADR2 ADR1 ADRO SDLC 

ADR7 ADR6 ADRS ADR4 x Xx x X SDLC (Address Range) 


Write Register 7 


[p7 | bs [0s [4 } 03} be [01 | bo) 


Trahrd. 


Syne7 Sync6 Sync5 Sync4 Syne3 Sync2 Synci SyncO Monosync, 8 Bits 

Sync5 Syne4 Syne3 Sync2 Synci Syncd X Xx Monosync, 6 Bits 

Sync15 Sync14 Synei3 Synct2 Synci1 Synci0 Sync9 Sync8 __ Bisync, 16 Bits 

Syne11 Sync10 Sync9 Sync8 Sync7 Sync6 SyncS Sync4 __ Bisync, 12 Bits 
0 1 1 1 1 1 1 0 SDLC 


Figure 18. Write Register Bit Functions (Continued) 
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WR 7' Prime Write Register 10 


07] 06} os] 0s] vs] pe] o1| oo 107] be} ps o+] oa] oe] ot | bo) 


Auto Tx Flag 6-Bit/8-Bit Sync 
Auto EOM Reset Loop Mode 
Auto RTS Deactivation Abort//Flag On Underrun 
Rx FIFO Int Level Mark//Flag Idle 
DTR/REQ Timing Mode Go Active On Poll 
Tx FIFO Int Level NRZ 
Extended Read Enable NRZI 
FM1 (Transition = 1) 
Not Used, Always 0 FMO (Transition = 0) 


CRC Preset I/O 





= 


—=+§ © OO 
—-O-O 





Write Register 9 Write Register 11 


Lo7| pe} 0} os] 03] De} D1] bo 1p7 [p65 | p+} 03 | 02 [01 | bo) 


| L VIS | 
NV 
DLC 
MIE 
Status High//Status Low 7 


/TRxC Out = Xtal Output 

/TRxC Out = Transmit Clock 
/TRxC Out = BR Generator Output 
/TRxC Out = DPLL Output 


/TRxC O/l 





0 O Transmit Clock = /RTxC Pin 
Software INTACK Enable 0 1. Transmit Clock = /TRxC Pin 
1 OO Transmit Clock = BR Generator Output 
No Reset 1 1 = Transmit Clock = DPLL Output 
Not used 


Receive Clock = /RTxC Pin 

Receive Clock = /TRxC Pin 

Receive Clock = BR Generator Output 
Receive Clock = DPLL Output 


Channel Reset 
Force Hardware Reset 


=-O-0 
==400 
=O-0 





/RTxC Xtal//No Xtal 


Figure 18. Write Register Bit Functions (Continued) 
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A SILAS EMSCC™ 
CONTROL REGISTERS (Continued) 
Write Register 12 Write Register 14 
[D7 | 08 | D5 | D4 | 03} D2 | b+ | bo 07 | 06 | ps | D4 J bs | D2} D+ | bo | 
| fo TCO | L_ BR Generator Enable 
TC1 | BR Generator Source 
TC2 /DTR/Request Function 
TC3 Lower Byte of Auto Echo 
TC4 Tyne Constant Local Loopback 
TCS 
TC6 0 QO O Null Command 
T 0 O 1 Enter Search Mode 
C7 0 1 © Reset Missing Clock 
0 1 #1 += Disable DPLL 
1 0 O Set Source = BR Generator 
1 0 1 Set Source = /RTxC 
Write Register 13 1 1 O Set FM Mode 
1 1 1 + SetNRZIi Mode 
[De] ps | ps} 03 | be | D1 | bo | 
Write Register 15 
Tos [07 | 6 | 05 | p4} pa] D2] 01 | Do 
TCs 
TC10 | WR7' SDLC Feature Enable 
TC11 \ Upper Byte of Zero Count IE 
Te12 Time Constant SDLC FIFO Enable 
TC13 DCD IE 
TC14 Syne/Hunt IE 
TC15 CTS IE 
Tx Underrun/EOM IE 
Break/Abort IE 


Figure 18. Write Register Bit Functions (Continued) 
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Read Register 0 Read Register 3 


107 | 6] ps | 4 | 3} b2 | 01 | Do) [07 ps] os] D4] 03] o2| 01 | vo) 





| = Rx Character Available | = 0 
Zero Count 0 
Tx Buffer Empty 0 
DCD Ext/Status IP 
Sync/Hunt Tx IP 
CTS Rx IP 
Tx Underrun/EOM 0 
Break/Abort 0 
Read Register 1 Read Register 6* 
D7 
[or [5s Jos [os Tos [oe] os Too) PERE Ben 
| = All Sent | = BCO 
Residue Code 2 BC} 
Residue Code 1 BC2 
‘ BC3 
Residue Code 0 
BC4 
Parity Error 
Rx Overrun E ae 
Ir 
meee . 
RC/Frami 
C aming Error as 
End of Frame (SDLC) 


*Can only be accessed if the SDLC FIFO enhancement 
is enabled (WR15 bit D2 set to 1) 


SDLC FIFO Status and Byte Count (LSB) 
Read Register 2 


[07] bs} os] pa] pa] 2} 01] 00 


Read Register 7* 


107 ps] 0s | pa] pa} 02} 01 | bo} 


Interrupt BCS 
Vector BCS 
BC10 
BC11 
BC12 
BC13 
FDA: FIFO Data Available 
1 = Status Reads from FIFO 
0 = Status Reads from EMSCC 
FOS: FIFO Overflow Status 


1 = FIFO Overflowed 
0 = Normal 


SSE ESBS S 





“Can only be accessed if the SDLC FIFO enhancement 
is enabled (WR15 bit D2 set to 1) 


SDLC FIFO Status and Byte Count (LSB) 


Figure 19. Read Register Bit Functions 
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EMSCC™ 
CONTROL REGISTERS (Continued) 
Read Register 10 Read Register 13 
[b7 |] b6 Jos | bs] 03} be] D1 | bo) [b7 [06 | 5 [4 | os] v2 {D: | 0} 
| 0 | LH TC8 
On Loop TC9 
0 TC10 
: TC11 Upper Byte 
Loop Sending TC12 of Time Constant 
0 TC13 
Two Clocks Missing TC14 
One Clock Missing TC15 
Read Register 12 Read Register 15 
[07] bs | 0s | p4 | os | b2 | 01 | 00 [7] 06] 0s] ps] 03] 2] 0 | bo} 
| LU JL. 
TC1 Zero Count IE 
TC2 SDLC Status FIFO Enable 
TOS Lower Byte DCD IE 
C4 of Time Constant Sync/Hunt IE 
TCS CTS IE 
TC6 Tx Underrun/EOM IE 
TC7 Break/Abort iE 


Figure 19. Read Register Bit Functions (Continued) 
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Z85233 TIMING 


The EMSCC generates internal control signals from the 
MWR and /RD that are related to PCLK. Since PCLK has no 
phase relationship with /WR and /RD, the circuitry gener- 
ating the internal control signals provides time for meta- 
stable conditions to disappear. This gives rise to a recov- 
ery time related to PCLK. The recovery time applies only 
between bus transactions involving the EMSCC. The re- 
covery time required for proper operation is specified from 
the falling edge of /WR or /RD in the first transaction 
involving the EMSCC to the falling edge of WRor/RDin the 


second transaction involving the EMSCC. This time must 
be atleast 4 PCLKs regardless of which register or channel 
is being accessed. 


Read Cycle Timing. Figure 20 illustrates Read cycle 
timing. Addresses on D//C and the status on /INTACK must 
remain stable throughout the cycle. If /CE falls after /RD 
falls, or if it rises before /RD rises, the effective /RD is 
shortened. 


Dic Address Valid 


ANTACK 


ena —— 


D7-DO 


/RD \ / 


Figure 20. Read Cycle Timing 





Write Cycle Timing. Figure 21 illustrates Write cycle 
timing. Addresses on D//C and the status on /INTACK must 
remain stable throughout the cycle. If /CE falls after WR 
falls, or if it rises before WR rises, the effective /WR is 
shortened. Because many popular CPUs do not guaran- 


tee that the databus is valid when /WR is driven Low, the 
databus timing requirements of the EMSCC have been 
modified so that the databus does not have to be valid 
when the /WR pin goes Low. See AC Characteristic #29 for 
details. 


D/C Address Valid 


ANTACK 


i sntinen dat tpsceiighcinohnrtanedeeipiltcnsaglecin 


D7-D0 


Address Valid 


a Cy 


Figure 21. Write Cycle Timing 
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285233 TIMING (Continued) 


Interrupt Acknowledge Cycle Timing. Figure 22 illus- 
trates Interrupt Acknowledge cycle timing. Between the 
time /INTACK goes Low and the falling edge of /RD, the 
internal and external IEI/IEO daisy-chains settle. If there is 
an interrupt pending in the EMSCC and IEI is High when 
/RD falls, the Acknowledge cycle is intended for the 
EMSCC. In this case, the EMSCC may be programmed to 
respond to /RD Low by placing its interrupt vector on D7- 


DO. It then sets the appropriate Interrupt-Under-Service 
latch internally. If the external daisy-chain is not used, then 
AC parameter #38 is required to settle the interrupt priority 
daisy-chain internal to the EMSCC. If the external daisy- 
chain is used, the user should follow the equation in AC 
Characteristics Note 5, for calculating the required daisy- 
chain settle time. 


ANTACK \ r ff 
——_—_———_it —, ——- 
/RD 


Figure 22. Interrupt Acknowledge Cycle Timing 
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ABSOLUTE MAXIMUM RATINGS 

Symbol Description Min Max Units 
Voc Supply Voltage (*) 03 #+7.0 V 
Ts Storage Temp -65° + 150° C 
Ty Oper Ambient Temp tT C 
Notes: 


* Voltage on all pins with respect to GND. 
+ See Ordering Information. 


Stresses greater than those listed under Absolute Maxi- 
mum Ratings may cause permanent damage to the de- 
vice. This is a stress rating only; operation of the device at 
any condition above those indicated in the operational 
sections of these specifications is not implied. Exposure to 
absolute maximum rating conditions for extended periods 
may affect device reliability. 





STANDARD TEST CONDITIONS 


The DC Characteristics and capacitance sections below 
apply for the following standard test conditions, unless 
otherwise noted. All voltages are referenced to GND. 
Positive current flows into the referenced pin. 


Standard conditions are as follows: 


wm +4.50V <V.. <+5.50V 


cc ~ 


m GND =O0V 
m 1, as specified in Ordering Information 











+5V 
2.1 kQ +5V 

From Output 2.2 kQ 

Under Test 

From Output 
100 pF 250 pA 
50 pF | 
Figure 23. Standard Test Load Figure 24. Open-Drain Test Load 

CAPACITANCE 

Symbol Parameter Min Max Unit Test Condition 
Cn Input Capacitance 10 _ pF Unmeasured pins 
CSc Output Capacitance 15 pF returned to ground. 
Cio Bidirectional Capacitance 20 pF 

Note: 


f = 1 MHz, over specified temperature range. 





MISCELLANEOUS 
Gate Count - 7000 
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DC CHARACTERISTICS 
285233 
Symbol Parameter Min Typ Max Unit Condition 
Vie Input High Voltage 2.2 Veg +0.3 V 
Vie Input Low Voltage -0.3 0.8 V 
Vise Output High Voltage 2.4 V low = —1.6mA 
Vis Output High Voltage Vo570.8 V low = 250 HA 
Vor Output Low Voltage 0.4 V ly = +2.0 mA 
le Input Leakage +10.0 LA 0.4<V,.<+2.4V 
lo Output Leakage +10.0 pA 0.4 < Voy, <+2.4V 
la Vog Supply Current 4 8 (10 MHz) mA Voc = SV V,, = 4.8 V, = 0.2V 
5 10 (16 MHz) mA Crystal Oscillators off 
6 12 (20 MHz) mA 
6 mA Current for each OSC 


Crystal OSC Current 


CC(OSC) . tae 
in addition to Io, 


Notes: 

[1] Vog = 5V £10% unless otherwise specified, over specified temperature range. 
[2] Typical i,,, was measured with oscillator off. 

[3] Nol,,(osc) max is specified due to dependency on the external circuit. 


Az ie 


AC CHARACTERISTICS 
Z85233 Read and Write Timing Diagram 


PCLK 
8) 


aD ee | ee ee ea | 
Se, | 


me | N 


“pL ER 
. ae 
ae ae 


2 ee 
a1) 
L(G)» 


D7-D0 


Read 


> J 





| | = 
aa 
eo eee 
MWR 
eed 
sis as ae 
Write 
—_ ae 
MW//REQ 
Wait ) 


MW//REQ 
Request 


el [| [eh 
© 
&) 
S) 


/DTR//REQ 
Request 


g) 


Figure 25. Read and Write Timing Diagram 
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AC CHARACTERISTICS 
285233 Timing Diagrams (Continued) 


WR 
-o-|— bon 
/RD 


Figure 26. Reset Timing Diagram 


PCLK 
=f... 








ANTACK 


/RD 


D7-D0 fe ‘ Valid 
jhe - race 
@) @2) 
o_ x | ¥_ 
-@) 
lIEO 4 


ANT 


Figure 27. Interrupt Acknowledge Timing Diagram 
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49) 
/RD or WR 
Figure 28. Cycle Timing Diagram 
AC CHARACTERISTICS 
Z85233 Read and Write Timing Table 
10 MHz 16 MHz 20 MHz 
No Symbol Parameter Min Max Min Max Min Max Notes 
1 TwPCl PCLK Low Width 40 1000 26 1000 22 1000 
2 TwPCh PCLK High Width 40 1000 26 1000 22 1000 
3 TEPC PCLK Fall Time 10 5 5 
4 TrPC PCLK Rise Time 10 5 5 
5 TcPC PCLK Cycle Time 100 2000 61 2000 50 #2000 
6 TsA(WR) — Address to /WR Fall Setup Time 50 35 30 
7 ThA(WR) — Address to /WR Rise Hold Time 0 0 0 
8 TsA(RD) Address to /RD Fall Setup Time 50 35 30 
9 ThA(RD) — Address to /RD Rise Hold Time 0 0 0 
10 TslIA(PC)  /INTACK to PCLK Rise Setup Time 20 15 15 
11. ~TslIAi(WR) /INTACK to /WR Fall Setup Time 130 70 65 [1] 
12  ThiA(WR) — /INTACK to /WR Rise Hold Time 0 0 0 
13 TslAi(RD) /INTACK to /RD Fall Setup Time 130 70 65 [1] 
14  ThIA(RD)  /INTACK to /RD Rise Hold Time 0 0 0 
15  ThlA(PC)  /INTACK to PCLK Rise Hold Time 30 15 15 
16 TsCEI(WR) /CE Low to /WR Fall Setup Time 0 , 0 0 
17. ThCE(WR) /CE to WR Rise Hold Time 0 0 0 
18 TsCEh(WR) /CE High to /WR Fall Setup Time 50 30 25 
19 TsCEIK(RD) /CE Low to /RD Fall Setup Time 0 0 0 [1] 
20 ThCE(RD) /CE to/RD Rise Hold Time 0 0 8) [1] 
21  TsCEh(RD) /CE High to /RD Fall Setup Time 50 30 25 [1] 
22  TwRDIl /RD Low Width 125 2TcPc 70 2TcPc 65 = 2TcPc [1] 
23 TdRD(DRA) /RD Fall to Read Data Active Delay 0 0 0 
24 TdRDr(DR) /RD Rise to Data Not Valid Delay 0 @) 0 
25 TdRDI(DR) /RD Fall to Read Data Valid Delay 120 70 65 
26 TdRD(DRz) /RD Rise to Read Data Float Delay 35 30 30 
27 TdA(DR) Addr to Read Data Valid Delay 180 100 90 
28 TWWRI MWR Low Width 125 75 65 
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AC CHARACTERISTICS 
285233 Read and Write Timing Table (Continued) 
10 MHz 16 MHz 20 MHz 
No Symbol Parameter Min) Max Min Max Min Max Notes 
29 TdWR(DW) MWR Fall to Write Data Valid Delay 20 20 20 
30 ThDW(WR) Write Data to /WR Rise Hold Time 0 0 0 
31  TdWR(W) JWR Fall to Wait Valid Delay 100 50 50 [4] 
32 TdRD(W) /RD Fall to Wait Valid Delay 100 50 50 [4] 
33 TdWRf(REQ) /WR Fall to /W//REQ Not Valid Delay 120 70 65 
34 TdRDf(REQ) /RD Fall to W//REQ Not Valid Delay 120 70 65 [6] 
35a TdWRr(REQ) /WR Fall to /DTR//REQ Not Valid 4TcPc 4TcPc 4TcPc 
35b TdWRr(REQ) /WR Fall to /DTR//REQ Not Valid 100 70 65 [6] 
36 TdRDr(REQ) /RD Rise to /DTR//REQ Not Valid Delay NA NA NA 
37 = TdPC(INT) PCLK Fall to /INT Valid Delay 320 175 160 
38  TdlAi(RD) /[INTACK to /RD Fall (Ack) Delay 90 60 45 [5] 
39 TwRDA /RD (Acknowledge) Width 125 75 65 
40 TdRDA(DR)  /RD Fall(Ack) to Read Data Valid Delay 120 70 60 
41  TslEI(RDA) — !El to /RD Fall (Ack) Setup Time 95 50 45 
42 ThlEK(RDA) _ IEI to/RD Rise (Ack) Hold Time 0 0 0 
43 TdlEI(IEO) El to IEO Delay Time 90 45 40 
44 TdPC(IEO) PCLK Rise to IEO Delay 175 80 80 
45 TdRDA(INT) /RD Fall to /INT Inactive Delay 320 200 180 [4] 
46 TdRD(WRQ) /RD Rise to /WR Fall Delay for No Reset 15 10 10 
47 TdWRQ(RD) /WR Rise to /RD Fall Delay for No Reset 15 10 10 
48 TwRES /WR and /RD Low for Reset 100 75 65 
49 Tre Valid Access Recovery Time 4TcPc 4TcPc 4TcPc [3] 





[1] Parameter does not apply to Interrupt Acknowledge transactions. 
[3] Parameter applies only between transactions involving the EMSCC. 
[4] Open-drain output, measured with open-drain test load. 

[5] Parameter is system dependent. For any EMSCC in the daisy chain, 
TdlAi(RD) must be greater than the sum of TdPC(IEO) for the highest 
priority device in the daisy-chain. TsIEI(RDA) for the EMSCC and 
TdIEI(1EO) for each device separating them in the daisy chain. 

[6] Parameter applies to enhanced Request mode only (WR7' D4=1). 


785233 
ASiLAS EMSCC™ 





AC CHARACTERISTICS 
285233 General Timing Diagram 


PCLK 


MWI/REQ 
Request 


IWI/REQ 
Wait 


/RTxC, /TRxC 
Receive 


RxD 


/SYNC 
External 


/TRxC, /RTxC 
Transmit 


TxD 


/TRxC 
Output 


IRTxC 


/TRxC 


ICTS, /OCD 


/SYNC 
Input 








Figure 29. General Timing Diagram 
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AC CHARACTERISTICS . 

285233 General Timing Table (Preliminary) 

10 MHz 16 MHz 20 MHz 

No Symbol Parameter Min Max Min Max Min Max Notes 
la TdPC(REQ) /PCLK to W/REQ Valid 200 80 70 
1b  TdPC(REQ) /PCLK to DTR/REQ Valid 200 80 70 [9] 
2 TdPC(W) /PCLK to Wait Inactive 300 180 170 
3 TsRXC(PC) /RxC to /PCLK Setup Time NA NA NA NA NA NA [1,4] 
4 TsRXD(RXCr) RxD to /RxC Setup Time 0 0 0 [1] 
5 ThRXD(RxCr) = RxD to /RXC Hold Time 125 50 45 [1] 
6 TsRXD(RXCf) RxD to /RXC Setup Time 0 0 0 [1,5] 
7 ThRXD(RXCf) = RXD to /RXC Hold Time 125 50 45 [1,5] 
8 TsSY(RXC) /SYNC to /RxC Setup Time -150 —100 — 90 [1] 
9 ThSY(RXC) ISYNC to/RXC Hold Time 5TcPc 5TcPc 5TcPc [1] 
10  TsTXC(PC) [TxC to /PCLK Setup Time NA NA NA [2,4] 
11. TdTXCKTXD) /TxC to TxD Delay 150 80 70 [2] 
12  TdTxCr(TXD) /TxC to TxD Delay 150 80 70 [2,5] 
13. TdTXD(TRX) TxD to TRxC Delay 140 80 70 
14. TwRTXh RTxC High Width 120 80 70 [6] 
15  TwRITXl TRxC Low Width 120 80 70 [6] 
16a TcRTX RTxC Cycle Time 400 244 200 [6,7] 
166 TxRX(DPLL) DPLL Cycle Time Min 50 31 31 [7,8] 
17. TcRTXX Crystal Osc. Period 100 1000 61 1000 61 1000 [3] 
18 = TwTRXh TRxC High Width 120 80 70 [6] 
19  TwTRXl TRxC Low Width 120 80 70 [6] 
20 TcTRX TRxC Cycle Time 400 244 200 [6,7] 
21 TwEXT DCD or CTS Pulse Width 120 70 60 
22 TwosyY SYNC Pulse Width 120 70 60 

Notes: 


285233 


[1] RxC is /RTxC or /TRxC, whichever is supplying the receive clock. 
[2] TxC is /TRxC or /RTxC, whichever is supplying the transmit clock. 
[3] Both /RTxC and /SYNC have 30 pF capacitors to ground connected to them. 
[4] Synchronization of RxC to PCLK is eliminated in divide by four operation. 
[5] Parameter applies only to FM encoding/decoding. 
[6] Parameter applies only for transmitter and receiver; DPLL and baud 
rate generator timing requirements are identical to case PCLK requirements. 
[7] The maximum receive or transmit data rate is 1/4 PCLK. 
[8] Applies to DPLL clock source only. Maximum data rate of 1/4 PCLK 
still applies. DPLL clock should have a 50% duty cycle. 
[9] Parameter applies only when WRT' D4 is set to 1. 
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Z85233 System Timing Diagram (Preliminary) 





/IRTxC, /TRxC 
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/DTR//REQ 
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ICTS, 
/DCD 





ISYNC 
Input 
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7 _ > 
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Figure 30. System Timing 
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AC CHARACTERISTICS . 
285233 System Timing Table (Preliminary) 
10 MHz 16 MHz 20 MHz 

No Symbol Parameter Min Max Min Max Min Max Notes [4} 

1 TdRXC(REQ)  /RXC to /W//REQ Valid 13 17 13 17 13 18 [2] 

2. TdRXC(W) /RxC to Wait Inactive 13 17 13 17 13 18 [1,2] 

3 TdRXC(SY) = /RxC to /SYNC Valid 9 12 9 12 9 13 [2] 

4  TdRXC(INT) = /RxC to /INT Valid 15 21 15 21 15 22 [1,2] 

5  TdTXC(REQ) /TxC to /W//REQ Valid 8 11 8 11 8 12 [3] 

6  TdTXC(W) /TxC to /Wait Inactive 8 14 8 14 8 15 [1,3] 

7 TdTXC(DRQ) /TxC to /DTR//REQ Valid 7 10 7 10 7 11 [3] 

8 TdTXC(INT) _—_/TxC to /INT Valid 9 13 9 13 9 14 [1,3] 

9 TdSY(INT) /SYNC to /INT Valid 2 6 2 6 2 6 (1] 

10 TdEXT(INT) /DCD or /CTS to /INT Valid 3 8 3 8 3 9 [1] 


Notes: 
[1] Open-drain output, measured with open-drain test load. 


[2] /RxC is /RTxC or /TRxC, whichever is supplying the receive clock. 
[3] /TxC is /TRxC or /RTxC, whichever is supplying the transmit clock. 


[4] Units equal to TcPc 
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S10 Family 


Z84C40 SIO Dual channel multiprotocol USART. 
Z84C13 IPC Z80 CPU with integrated SIO, CTC and WDT. 
Z84C15 IPC Z80 CPU with integrated SIO, CTC, WDT and PIO. 


SCC Family 


Z08530 SCC NMOS SCC Low cost with speeds up to 8 MHz. 

Z08030 SCC NMOS SCC for multiplexed busses. 

Z85C30 SCC CMOS SCC at speeds up to 16 MHz. NMOS compatible. 

Z80C30 SCC CMOS SCC for multiplexed busses. 

Z85230 ESCC with 4-byte Tx and 8-byte Rx FIFOs and many other new features. 
Z16C35 ISCC™ SCC with 4 channel DMA and advanced CPU interface. 

Z80181SAC™ 2180 CPU with integrated single channel SCC. 





USC Family 


Z16C30 USC™ Dual channel high performance multi-protocol data communications up to 10 Megabits/second. 
Z16C33 MUSC™ Single channel USC with ISDN Time Slot Assigner. 

Z16C31 I|USC™ MUSC with high performance dual channel DMA. 

Z16C50 DDPLL™ Dual channel DPLL cell from the USC. 
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Sj 
ik, 
: 
; 
i 
as 


NOTES: 





44-Pin QFP Package Diagram 





NOTES: 


1, CONTROLLING DIMENSIONS : INCH 


2. LEADS ARE COPLANAR WITHIN .004 IN. 


3. DIMENSION + MM. 





INCH 


44-Pin PLCC Package Diagram 
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ORDERING INFORMATION 





285233 10 MHz 16 MHz 20 MHz 
44-Pin PQFP 285233 10FSC 285233 16FSC Z8523320FSC 
44-Pin PLCC 285233 10VSC 28523316VSC Z8523320VSC 
Package 

V=Plastic Chip Carrier 

C=Ceramic DIP 


L=Ceramic LCC 
F=Plastic Quad Flat Pack 


Temperature 
E=-40°C to +100°C 
S=0°C to +70°C 


Speeds 

10=10 MHz 
16=16 MHz 
20=20 MHz 


Environmental 
C=Plastic Standard 
D=Plastic Stressed 
E=Hermetic Stressed 


Example: 
Z8523310FSC is a CMOS Single Channel 85230, 10 MHz, Plastic QFP, 0°C to +70°C, Plastic Standard Flow. 


Z 85233 10 FS C 


Environmental Flow 
Temperature 
Package 

Speed 

Product Number 
Zilog Prefix 


E 
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Z85C80 Serial Communication 
and Small Computer Interface 





OS SILAS 


FEATURES 


m Low Power CMOS 


m Two Independent, SCC Interface, Full-Duplex 
Channels, Each with a Separate Crystal Oscillator, 
Baud Rate Generator, and Digital Phase-Locked Loop 
for Clock Recovery. 


- 10 MHz @ 2.5 Mbit/sec 
- 16 MHz @ 4 Mbit/sec 


m = Multi-Protocol Operation Under Program Control; 
Programmable for NRZ, NRZI, or FM Data Encoding. 


m Asynchronous Mode with Five to Eight Bits and One, 
One and One-Half, or Two Stop Bits Per Character, 
Programmable Clock Factor, Break Detection and 
Generation; Parity, Overrun, and Framing Error 
Detection. 


m Synchronous Mode with Internal or External Character 
Synchronization on One or Two Synchronous 
Characters and CRC Generation and Checking with 
CRC-16 or CRC-CCITT Preset to Either 1s or Os. 


m SDLC/HDLC Mode with Comprehensive Frame-Level 
Control, Automatic Zero Insertion and Deletion, |-Field 
Residue Handling, Abort Generation and Detection, 
CRC Generation and Checking, and SDLC Loop 
Mode Operation. 


PRODUCT SPECIFICATION 


285080 


SCSCI™ SERIAL COMMUNICATIONS 
AND SMALL COMPUTER INTERFACE 


m Local Loopback and Auto Echo Modes 
@ Supports T1 Digital Trunk 
™ Enhanced DMA Support 
10 x 19-Bit Status FIFO 
14-Bit Byte Counter 
m SCSI Interface Arbitration Support 
m DMAor Programmed I/O Data Transfers 
m@ Supports Normal DMA 
m Memory or I/O Mapped CPU Interface 


m Asynchronous Interface, Supports 3.0 MB/sec 
(Twice as Fast as the Competition) 


@ DirectSCSI Bus Interface with On-Board 48 mA Drivers 


m Supports Target and Initiator Roles 





GENERAL DESCRIPTION 


The Z85C80 CMOS SCSCI is an industry standard 85C30 
dual-channel Serial Communication Controller (SCC) and 
an industry standard 53C80 Small Computer System Inter- 
face (SCSI) integrated into one monolithic Integrated Cir- 
cuit. The internal SCC and SCSI share the 8-bit data bus 
(D7 through DO) and read and write inputs (/RD and /WR). 


The Z85C80 is offered in a 68-pin PLCC package in both 
10 MHz and 16 MHz speed grades for the SCC interface, 
and in 100-pin VQFP in the 16 MHz speed grade. The SCS! 
interface data transfer rate is 3.0 MB/sec. With a few 
exceptions, all of the internal SCC and SCSI signals are 
connected to the outside pins. 
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Z85C80 
SCSCI™ SERIAL COMMUNICATIONS 





GENERAL DESCRIPTION (Continued) 

The exceptions are: 

m@ EI input to SCC is internally connected to V,,,.. 

m = lEQOoutput from SCC is not internally connected (N/C). 


m READY output from SCSI is not internally 
connected (NC). 


m /SYNCB output from the SCC is not internally 
connected (NC). 


m /TRXCA and /CTSA inputs to the SCC are 
internally connected. 


m /TRXCB and /CTSB inputs to the SCC are 
internally connected on the 68-pin PLCC package. 


The internal SCC is a dual channel, multi-protocol data 
communications peripheral that easily interfaces to CPUs 
with non-multiplexed address/data buses. The program- 
ming flexibility of the internal registers allows the SCC to be 
configured to satisfy a wide variety of serial communica- 
tions applications. The many on-chip features, such as 
baud rate generators, digital phase-locked loops, and 
crystal oscillators dramatically reduce the need for exter- 
nal logic. Additional features, including a 10x 19-bit status 
FIFO and 14-bit byte counter, were added to support high- 
speed SDLC transfers using DMA controllers. 


The SCC handles asynchronous formats, synchronous 
byte-oriented protocols such as IBM® Bisync, and syn- 
chronous bit-oriented protocols such as HDLC and IBM 
SDLC. The internal SCC can generate and check CRC 
codes in any synchronous mode and can be programmed 
to check data integrity in various modes. It also has 


facilities for modem controls in both channels. In applica- 
tions where these controls are not needed, the modem 
controls are used for general-purpose I/O. The daisy- 
chain interrupt hierarchy is also supported and is standard 
for Zilog peripheral components. 


The internal SCSI is designed to implement the SCSI 
protocol as defined by the ANSI X3.131-1986 standard, 
and is fully compatible with the industry standard 53C80. 
It is Capable of operating both as a target and as an 
initiator. Special high-current open-drain outputs enable it 
to directly interface to, and drive, the SCSI bus. The internal 
SCSI has the necessary interface hook-ups so the system 
CPU can communicate with it as with any other peripheral 
device. The CPU can read from, or write to, the SCSI 
registers which are addressed as standard or memory- 
mapped |/Os. 


The internal SCSI increases the system performance by 
minimizing the CPU intervention in DMA operations which 
the SCSI controls. The CPU is interrupted by the SCSI 
when it detects a bus condition that requires attention. It 
also supports arbitration and reselection. The internal 
SCSI has the proper handshake signals to support normal 
DMA operations with most DMA controllers available. 


Notes: 
All Signals with a preceding front slash, '/", are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Voc V0 
Ground GND Ves 
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Do DO TxDA TxDA 
D2 D2 /TRxCA /CTSA//TRxCA 
= [_ceeeenesanaee (MR [ hice | 
a aD os ee pial oa 
eee ke (a poe ame ean 
2 mae el Gt a | ee ea (ear 
= ee ino eel ad 
es Te TTT 208030 ca |___ preg 
Pei Eoctseiaeed ee chen 
es erie ack ote eee ia 
D//C tt Fs Cae a a /TRxCB ages /CTSB//TRxCB 
SEE eee pres He 
/INTACK Sas eee er eel /INTACK /RTSB | /RTSB 
IEi /RTxCB /RTxCB 
TTT] | pez IEO /DTR//FREQB — /DTR//REQB 
PCLK PCLK MW//REQB Pd /W//REQB 
/DCDB /DCDB 
/SYNCB 
/DBO 
i si 
/DB2 
a ee 
isa sah 
fal pe 
| al ke 
|| | = pe 
| a ae 
AO — /SEL 
" eae = ae 
fs eee | He 
a ener ae) os) 
pes coon foal sas 
ai Le =z jai 
si es 4 sia 
= ee ie 
Ai | 
/DACK i 





Figure 1. Z85C80 SCSCi Block Diagram 





Note 1: Pins /CTSB and /TRxCB are bonded out separately in the 100- 
pin VQFP package and should be externally tied together by 
the user to meet the pin-out specification. 
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GENERAL DESCRIPTION (Continued) 


ANT CO -] /SCSICS 
ANTACK C -] GND 
VDD C []: /ATN 
MWI/REQA C -] /SEL 
ISYNCA -] /BSY 
IRTxCA -] /RST 
RxDA -] GND 
ICTSAITRxCA C Z85C80 -] /DB7 
TxDA C (Top View) -] /DB6 
/DTR//REQA [] /DB5 
IRTSA [CT |] /DB4 
/IDCDA -] GND 
PCLK -] /DB3 
/DCDB C [] /DB2 
/RTSB CO -] /DB1 
/OTR/REQB -] /DBO 
TxDB C [] GND 





/CTSB//TRxCB (J 
RxDB 

/RTxCB 
W//REQB LL 


Figure 2. 68-Pin PLCC Pin Assignments 
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ep) 

© 

wv OQ <= 
AIFOQozZz is 


———] /DB7 
|] /DB6 
—— /DB5 
1 /DB4 
[——] GND 
Y__} /DB3 
-——] /DB2 
-__} /DB1 
(1 /DBO 
| GND 


VC Co Ld} 6N/C 
WC Co 1 N/C 
ve C= “—] NC 
A2 Co -——~] /DBP 
Ai Co Ly} 6/REQ 
AO C= 7 /ACK 
/scccs T_} I//0 
WR TJ GND 
/RD Co Ld) 6C//D 
WO COT -___1 /MSG 
A/B Co YC) = N/C 
Vv oS 785C80 TJ /DACK 
VOD Co (Top View) Py} 6/EOP 
vc c= DRQ 
DD Cc C1 IRQ 
1) [—__} /RESET 
D2 C_— -—_] GND 
D3 CT ——] /W//REQB 
4 CT ——] NIC 
db oc —_] NC 
D6 CT TJ /RIxCB 
07 Ci [——] RxDB 
WC LO ___] /TRxCB 
vc CH rj] NC 
We LN 1 N/C 
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Figure 3. 100-Pin VQFP Pin Assignments 
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PIN DESCRIPTION 


Signal 
AO 


Al 


A2 


A//B 


/ACK 


/ATN 


/BSY 


C//D 


ICTSA/TRXCA 


/CTSB//TRXCB 


DO 


D1 


D2 


D3 


D4 


6-6 


68-pin 
PLCC 


63 


62 


61 


68 


41 


58 


56 


38 


17 


27 


100-pin 
VQFP 


81 
80 
79 
86 


45 
67 
63 
42 


12 


25/28 


90 


91 
92 
93 


94 


Type 


/O 


I/O 


/0 


I/O 


I/O 


/0 


I/O 


0 


/0 


Description 


SCSI Address Line Bit 0 (SCSI). Address lines are used with 
/SCSICS, /RD, or /WR to address all internal registers. 


SCSI Address Line Bit 1 (SCSI). Address lines are used with 
/SCSICS, /RD, or WR to address all internal registers. 


SCSI Address Line Bit 2 (SCSI). Address lines are used with 
[SCSICS, /RD, or /WR to address all internal registers. 


Channel A/Channel B (SCC). This signal selects the SCC channel 
in which the read or write operation occurs. 


Acknowledge (open-drain, active Low, SCSI). Driven by an Initia- 
tor, /ACK indicates an acknowledgment for a /REQ//ACK data- 
transfer handshake. In the Target role, /ACK is received as a 
response to the /REQ signal. 


Attention (open-drain, active Low, SCSI). Driven by an Initiator, 
received by the Target. /ATN indicates an Attention condition. 


Busy (open-drain, active Low, SCSI). This signal indicates thatthe 
SCSI bus is being used and can be driven by both the Initiator and 
the Target device. 


Control/Data (open-drain, SCSI). Driven by the Target and re- 
ceived by the Initiator. C//D indicates whether Control or Data 
information is on the Data Bus. True indicates control. 


Clear To Send for Channel A; Transmit/Receive Clock for 
Channel A (active Low, SCC). This pin is internally connected to 
the SCC’s A Channel /CTS and /TRXC. Receive clock or the 
transmit clock is supplied through this pin to the SCC’s A Channel. 
When programmed as Auto Enables, a Low on this pin enables the 
A Channel transmitter. 


Clear To Send for Channel B/Transmit/Receive Clock for 
Channel B (active Low, SCC). This pin is internally connected to 
SCC’s B Channel /CTS and /TRXC. Receive clock or the transmit 
clock is supplied through this pin to the SCC’s B Channel. When 
programmed as Auto Enables, a Low on this pin enables the B 
Channel transmitter. 


Data bus bit 0 (tri-state, active High, SCC and SCSI). This is the 
Least Significant Bit of the bus. Data bus lines carry data and 
commands to and from the SCSCI. 


Data bus bit 1 (tri-state, active high, SCC and SCSI). Data bus 
lines carry data and commands to and from the SCSCI. 


Data bus bit 2 (tri-state, active High, SCC and SCSI). Data bus 
lines carry data and commands to and from the SCSCI. 


Data bus bit 3 (tri-state, active High, SCC and SCSCl). Data bus 
lines carry data and commands to and from the SCSCI. 


Data bus bit 4 (tri-state, active High, SCC and SCSI). Data bus 
lines carry data and commands to and from the SCSCI. 
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68-pin 100-pin 


Signal PLCC VQFP Type Description 

D5 7 95 1/0 Data bus bit 5 (tri-state, active High, SCC and SCSI). Data bus 
lines carry data and commands to and from the SCSCI. 

D6 8 96 /O Data bus bit 6 (tri-state, active High, SCC and SCSI). Data bus 
lines carry data and commands to and from the SCSCI. 

D7 9 97 /O Data bus bit 7 (tri-state, active High, SCC and SCSI). This is the 


Most Significant Bit of the bus. Data bus lines carry data and 
commands to and from the SCSCI. 


/DACK 36 39 DMA Acknowledge (active Low, SCSI). /DACK resets DRQ and 
selects the data register for input or output data transfers. /DACK 
is used by DMA controller instead of /SCSICS. 


(OBO 45 «452 °° °&«+'O SCSI Data Bus bit 0 (open-drain, active Low, SCSI). Least 
Significant Bit in the SCSI data bus. 

/DB1 46 53 I/O SCSI Data Bus bit 1 (open-drain, active Low, SCSI). 

/DB2 47 54 /O SCSI Data Bus bit 2 (open-drain, active Low, SCSI). 

/DB3 48 55 /O SCSI Data Bus bit 3 (open-drain, active Low, SCSI). 

/DB4 50 57 /O SCSI Data Bus bit 4 (open-drain, active Low, SCSI). 

/DB5 51 58 /O SCSI Data Bus bit 5 (open-drain, active Low, SCSI). 

/DB6 52 59 /O SCSI Data Bus bit 6 (open-drain, active Low, SCSI). 

(0B7 =) ©3.~=<‘S~*C«SO~—~—SCS Datta Buss iit 7 (open-drain, active Low, SCSI). This is the 
Most Significant Bit in the SCSI data bus. 

(OBPti“‘(<i‘éS;#*#é#é‘éO‘<A«~=~®#«CVQ)~©~© SCSI Data Bus Parity bit (open-drain, active Low, SCSI). Data 


parity is odd. Parity is always generated and optionally checked. 
Parity is not valid during Arbitration. 


D//C 67 85 Data/Control Select (SCC). This signal defines the type of infor- 
mation transferred to and from the SCC. 
/DCDA 21 19 | Data Carrier Detect for A Channel (active Low, SCC). This pin 


functions as Receive Enable if it is programmed for Auto Enable; 
otherwise, itmay be used as a general-purpose input pin. The SCC 
detects pulses on this pin and can interrupt the CPU on both logic 
level transactions. 


/DCDB 23 21 Data Carrier Detect for B Channel (active Low, SCC). This pin 
functions as Receive Enable if it is programmed for Auto Enable; 
otherwise, it may be used as general-purpose input pin. The SCC 
detects pulses on this pin and can interrupt the CPU on both logic 
level transactions. 


DRQ 34 37 0 DMA Request (active High, SCSI). DRQ indicates that the data 
register is ready to be read or written. DRQ is asserted only if DMA 
mode is set in the Command Register. DRQ is cleared by /DACK. 


/DTR//REQA 19 17 0 Data Terminal Ready/Request for Channel A (active Low, SCC). 
This output follows the state programmed into the DTR bit. It can 
also be used as a general-purpose output or as a Request line for 
a DMA controller. 
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PIN DESCRIPTION (Continued) 


Signal 


/DTR//REQB 


/EOP 


GND 


[INT 


/INTACK 


W/O 


IRQ 


IMSG 


PCLK 


/RD 


/REQ 


/RESET 


[RST 


68-pin 
PLCC 


25 


35 


31, 
39, 44, 
45, 54, 

59 

10 


11 


40 


33 


37 


22 


66 


42 


32 


55 


100-pin 
VQFP 


23 


38 


34, 
43, 51 
56, 61 

69 


| 


4A 


36 


41 


20 


84 


46 


35 


62 


Type 


0 


I/O 


/O 


/O 


/O 


Description 


Data Terminal Ready/Request for Channel B (active Low, 
SCC). This output follows the state programmed into the DTR 
bit. It can also be used as a general-purpose output or as a 
Request line for a DMA controller. 


End of process (active Low, SCSI). EOP is used to terminate a 
DMA transfer. If asserted during a DMA cycle, the current byte will 
be transferred, but no additional bytes will be requested. 


Ground supply (SCC and SCSI). 


SCC Interrupt Request (open-drain, active Low, SCC). This 
signal is activated when the SCC requests an interrupt. 


Interrupt Acknowledge (active Low, SCC). This signal indi- 
cates an active Interrupt Acknowledge cycle. /INTACK is 
latched by the rising edge of PCLK. 


Input/Output (open-drain, SCSI). I/O is a signal driven by a Target 
which controls the direction of data movement on the SCSI! bus. 
TRUE indicates input to the Initiator. This signal is also used to 
distinguish between Selection and Reselection phases. 


SCSI Interrupt Request (active High, SCSI). This signal alerts the 
microprocessor of an error condition or an event completion. 


Message (open-drain, SCSI). This signal is driven by the Target 
during the Message phase. This signal is received by the Initiator. 


Clock (SCC). This is the master SCC clock used to synchronize 
internal signals. PCLK is not required to have any phase relation- 
ship with the master system clock. 


Read (active Low, SCC and SCSI). When the SCC is selected, it 
enables the SCC’s bus drivers. When the SCSI is selected, it is 
used in conjunction with /SCSICS and A2-A0 to read an internal 
register. It also selects the Input Data Register in SCSI when used 
with /DACK. 


Request (open-drain, active Low, SCSI). Driven by a Target and 
received by the Initiator, this signal indicates a request for a /REQ 
//ACK data-transfer handshake. 


SCSI Reset (active Low, SCSI). This signal clears all registers in 
the SCSI. It has no effect upon the SCSI /RST signal. 


SCSI bus Reset (open-drain, active Low, SCSI). This signal 
indicates a SCSI bus Reset condition. 
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68-pin 100-pin 
Signal PLCC VQFP Type Description 


/IRTSA 20 18 0 Request To Send for Channel A (active Low, SCC). When the 
RTS bit in Write Register 5 is set, the /RTS signal goes Low. When 
the RTS bit is reset in the Asynchronous mode and Auto Enable is 
on, the signal goes High after the transmitter is empty. In Synchro- 
nous mode or in Asynchronous mode with Auto Enable off, the 
/RTS pin strictly follows the state of the RTS bit. This pin can be 
used as a general-purpose output. 


/RTSB 24 22 0 Request To Send for Channel B (active Low, SCC). When the 
RTS bit in Write Register 5 is set, the /RTS signal goes Low. When 
the RTS bit is reset in the Asynchronous mode and Auto Enable is 
on, the signal goes High after the transmitter is empty. In Synchro- 
nous mode or in Asynchronous mode with Auto Enable off, the 
/RTS pin strictly follows the state of the RTS bit. This pin can be 
used as a general-purpose output. 


/RTxCA 15 7 Receive/Transmit Clock for Channel A (active Low, SCC). This 
pin can be programmed in several modes of operation. It may 
supply the receive clock, the transmit clock, the clock for the baud 
rate generator, or the clock for the digital phase-locked loop. This 
pin can also be programmed for use with the /SYNCA pin as a 
crystal oscillator. The receive clock can be 1, 16, 32, or 64 times 
the data rate in Asynchronous modes. 


/RTxCB 29 30 | Receive/Transmit Clock for Channel B (active Low, SCC). This 
pin can be programmed in several modes of operation. It may 
supply the receive clock, the transmit clock, the clock for the baud 
rate generator, or the clock for the digital phase-locked loop. The 
receive clock can be 1, 16, 32, or 64 times the data rate in 
Asynchronous modes. 





RXDA 16 8 | Receive Data for Channel A (active High, SCC). This input signal 
receives serial data. 

RXDB 28 29 Receive Data for Channel B (active High, SCC). This input signal 
receives serial data. 

ISCCCS 64 82 | SCC Chip Select (active Low, SCSI). This signal selects SCC for 
a read or write operation. 

ISCSICS 60 71 | SCSI Chip Select (active Low, SCSI). This signal, in conjunction 


with /RD or /WR, enables the internal register selected by A2-A0, 
to be read from or written to. 


/SEL 57 64 1/0 Select (open-drain, active Low, SCSI). This signal is used by an 
Initiator to select a Target, or by a Target to reselect an Initiator. 

ISYNCA 14 5 1/0 Synchronization for Channel A (active Low, SCC). This pin can 
act as input, output, or part of the crystal oscillator circuit. 

TxDA 18 16 0 Transmit Data for Channel A (active High, SCC). This output 
signal transmits serial data at standard TTL levels. 


TxDB 26 24 0 Transmit Data for Channel B (active High, SCC). This output — 
signal transmits serial data at standard TTL levels. 
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PIN DESCRIPTION (Continued) 


68-pin 100-pin 





Signal PLCC VQFP Type Description 
Vop 1,12 3, 88 S Vop Supply (SCC and SCSI). 
/WR 65 83 | Write (active Low, SCC and SCSI). When the SCC is selected, this 


signal indicates a write operation. The coincidence of /RD and/WR 
is interpreted as a reset. When the SCSI is selected, it is used in 
conjunction with /SCSICS and A2-A0 to write an internal register. 
It also selects the Output Data Register in SCSI, when used with 


IDACK. 
NWI/REQA 13 4 0 Wait/Request for Channel A (open-drain when programmed for 


a Wait function, driven High or Low when programmed for a 
Request function, SCC). This dual-purpose output may be pro- 
grammed as a Request line for a DMA controller or as a Wait line 
to synchronize the CPU to the SCC data rate. The reset state is 


Wait. 
/W//REQB 30 33 0 Wait/Request for Channel B (open-drain when programmed for 


a Wait function, driven High or Low when programmed for a 
Request function, SCC). This dual-purpose output may be pro- 
grammed as a Request line for a DMA controller or as a Wait line 
to synchronize the CPU to the SCC data rate. The reset state is 
Wait. 
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FUNCTIONAL DESCRIPTION 


The Z85C80 consists of an industry standard Z85C30 
Serial Communication Controller (SCC) and an industry 
standard Z53C80 Small Computer System Interface (SCSI), 
sharing the data bus and read and write signals. With the 
exception of the following special configurations, the inter- 
nal SCC and SCSI can be used as standard devices. 


SCC Configuration 


m@ EI (Interrupt Enable In) is hardwired to V,,,. Thus no 
external interrupt daisy-chain can be used. 


m |EO (Interrupt Enable Out) is not bonded out. Since no 
daisy-chain interrupt is used, this pin is left unbonded. 


m /TRXC and/CTS are connected together in each of the 
two channels to form/CTS//TRXC. In this configuration, 
the pin in each channel is used as receive or transmit 
clock input. 


m= = /SYNCB (Channel B Synchronization) is not bonded. 
SCSI Configuration 


m Data lines of the SCSI are shared with the SCC’s data 
bus (D7 through DO on both devices). Care must be 
taken not to cause bus contention by inappropriately 
selecting the two internal devices using their 
respective /CS. 


m /IOR of SCSI connected to /RD of SCC to generate 
Z85C80's /RD pin. 


m /\OWof SCSI is connected to /WR of SCC to generate 
Z85C80's MWR pin. 


m READY (Ready) is not bonded out. READY is normally 
used tocontrolthe speed of Block Mode DMA transfers. 
It goes active to indicate the SCSI is ready to send/ 
receive data. 


SCC Functional Description 


The functional capabilities of the SCC are described from 
two different points of view: as a datacommunications 
device, it transmits and receives data in a wide variety 
of datacommunications protocols; as a microprocessor 
peripheral, the SCC offers valuable features such as 
vectored interrupts, polling, and simple handshake 
capability. 


Datacommunications Capabilities. The SCC provides 
two independent full-duplex channels programmable for 
use in any common Asynchronous or Synchronous 
datacommunication protocol. Figure 4 and the following 
description briefly detail these protocols. 


Asynchronous Modes. Transmission and reception can 
be accomplished independently on each channel with five 
to eight bits per character, plus optional even or odd parity. 
The transmitters can supply one, one and one half, or two 
stop bits per character and can provide a break output at 
any time. The receiver break-detection logic interrupts the 
CPU both at the start and at the end of a received break. 
Reception is protected from spikes by a transient spike- 
rejection mechanism that checks the signal one-half a bit 
time after a Low level is detected on the receive data input 
(RxDA or RxDB in Figure 1). If the Low does not persist (as 
inthe case of atransient), the character assembly process 
does not start. 
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Framing errors and overrun errors are detected and buff- 
ered together with the partial character on which they 


occur. Vectored interrupts allow fast servicing or error 
conditions using dedicated routines. Furthermore, a built- 


Pari 
Start ae 
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Z85C80 
SCSCI™ SERIAL COMMUNICATIONS 


in checking process avoids the interpretation of a framing 
error as a new Start bit: a framing error results in the 
addition of one-half a bit time to the point at which the 
search for the next start bit begins. 


Marking Line | Data | | | Data | | | Data | | Marking Line 
Asynchronous 
Monosync 
Bisync 


Signal a 


External Sync 


Information 


Information 


SDLC/HDLC/X.25 


Figure 4. Some SCC Protocols 


The SCC does not require symmetric transmit and receive 
clock signals - a feature allowing the use of a wide variety 
of clock sources. The transmitter and receiver can handle 
data ata rate of 1, 16, 32, or 64 of the clock rate supplied 
to the receive and transmit clock inputs. 


In Asynchronous modes, the /SYNC pin may be pro- 
grammed as an input used for functions such as monitor- 
ing a ring indicator. 


Synchronous Modes. The SCC supports both byte- 
oriented and bit-oriented synchronous communication. 
Synchronous byte-oriented protocols can be handled in 
several modes, allowing character synchronization with a 
6-bit or 8-bit synchronous character (Monosync), any 
12-bit synchronization pattern (Bisync), or with an external 
synchronous signal. Leading sync characters can be 
removed without interrupting the CPU. 


Five- or 7-bit synchronous characters are detected with 
8- or 16-bit patterns in the SCC by overlapping the larger 
pattern across multiple incoming synchronous characters 
as shown in Figure 5. 


CRC checking for Synchronous byte-oriented modes is 
delayed by one character time so that the CPU may 
disable CRC checking on specific characters. This per- 
mits the implementation of protocols such as IBM Bisync. 


Both CRC-16 (X"* + X5 + X12 + 1) and CCITT (X"6 + X"5 + X12 
+ 1) error checking polynomials are supported. Either 
polynomial may be selected in all Synchronous modes. 
Users may preset the CRC generator and checker to all 1s 
or all Os. The SCC also provides a feature that automati- 
cally transmits CRC data when no other data is available 
for transmission. This allows for high speed transmission 
under DMA control, with no need for CPU intervention at 
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the end of a message. When there is no data or CRC to 
send in Synchronous modes, the transmitter inserts 6-, 
8-, or 16-bit synchronous characters, regardless of the 
programmed character length. 


The SCC supports Synchronous bit-oriented protocols, 
such as SDLC and HDLC, by performing automatic flag 
sending, zero insertion, and CRC generation. A special 
command can be used to abort a frame in transmission. 


7 Bits 


At the end of a message, the SCC automatically transmits 
the CRC and trailing flag when the transmitter underruns. 
The transmitter may also be programmed to send an idle 
line consisting of continuous flag characters or a steady 
marking condition. 


—L— 
_| sync | sync | | sync] data | data | data | Data 


—— 


8 


16 


Figure 5. Detecting 5 - or 7-Bit Synchronous Characters 


lf a transmit underrun occurs in the middle of a message, 
an external/status interrupt warns the CPU of this status 
change so that an abort may be issued. The SCC may also 
be programmed to send an abort itself in case of an 
underrun, relieving the CPU of this task. One to eight bits 
per character can be sent, allowing reception of a mes- 
sage with no prior information about the character struc- 
ture in the information field of a frame. 


The receiver automatically acquires synchronization on 
the leading flag of a frame in SDLC or HDLC and provides 
asynchronization signal onthe /SYNC pin (an interrupt can 
also be programmed). The receiver can be programmed 
to search for frames addressed by a single byte (or four 
bits within a byte) of a user-selected address or to a global 
broadcast address. In this mode, frames not matching 
either the user-selected or broadcast address are ig- 
nored. The number of address bytes can be extended 
under software control. For receiving data, an interrupt on 
the first received character, or an interrupt on every char- 
acter, or on special condition only (end-of-frame) can be 
selected. The receiver automatically deletes allOs inserted 
by the transmitter during character assembly. CRC is also 
calculated and is automatically checked to validate frame 
transmission. At the end of transmission, the status of a 
received frame is available in the status registers. In SDLC 
mode, the SCC must be programmed to use the SDLC 
CRC polynomial, but the generator and checker may be 


preset to all 1s or all Os. The CRC is inverted before 
transmission and the receiver checks against the bit pat- 
tern 0001110100001111. 


NRZ, NRZI or FM coding may be used in any 1x mode. The 
parity options available in Asynchronous modes are avail- 
able in Synchronous modes. 


The SCC can be conveniently used under DMA control to 
provide high speed reception or transmission. In recep- 
tion, for example, the SCC can interrupt the CPU when the 
first character of a message is received. The CPU then 
enables the DMA to transfer the message to memory. The 
SCC then issues an end-of-frame interrupt and the CPU 
can check the status of the received message. Thus, the 
CPU is freed for other service while the message is being 
received. The CPU may also enable the DMA first and have 
the SCC interrupt only on end-of-frame. This procedure 
allows all data to be transferred through the DMA. 


SDLC Loop Mode. The SCC supports SDLC Loop mode 
in addition to normal SDLC. In an SDLC Loop, there is a 
primary controller station that manages the message traf- 
fic flow on the loop and any number of secondary stations. 
In SDLC Loop mode, the SCC performs the functions of a 
secondary station while an SCC operating in regular SDLC 
mode can act as a controller (Figure 6). 
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FUNCTIONAL DESCRIPTION (Continued) 





Secondary #4 
Secondary #3 


Secondary #2 















Figure 6. An SDLC Loop 


Asecondary station inan SDLC Loop is always listening to 
the messages being sent around the loop, and in fact must 
pass these messages to the rest of the loop by re-transmit- 
ting them with a one-bit-time delay. The secondary station 
can place its own message on the loop only at specific 
times. The controller signals that secondary stations may 
transmit messages by sending a special character, called 
an EOP (End of Poll), around the loop. The EOP character 
is the bit pattern 11111110. Because of zero insertion 
during messages, this bit pattern is unique and easily 
recognized. 


When a secondary station has a message to transmit and 
recognizes an EOP on the line, it changes the last binary 
1 of the EOP to a0 before transmission. This has the effect 
of turning the EOP into a flag sequence. The secondary 
station now places its message on the loop and terminates 
the message with an EOP. Any secondary stations further 
down the loop with messages to transmit can then append 
their messages to the message of the first secondary 
station by the same process. Any secondary stations 
without messages to send merely echo the incoming 
messages and are prohibited from placing messages on 
the loop (except upon recognizing an EOP). 


SDLC Loop mode is a programmable option in the SCC. 
NRZ, NRZI, and FM coding may all be used in SDLC Loop 
mode. 


Baud Rate Generator. Each channel in the SCC contains 
a programmable baud rate generator. Each generator 
consists of two 8-bit time constant registers that form a 16- 
bit time constant, a 16-bit down counter, and a flip-flop on 


the output producing a square wave. On start-up, the flip- 
flop on the output is set in a High state, the value in the time 
constant register is loaded into the counter, and the 
counter starts counting down. The output of the baud rate 
generator toggles upon reaching 0, the value in the time 
constant register is loaded into the counter, and the 
process is repeated. The time constant may be changed 
at any time, but the new value does not take effect until the 
next load of the counter. 


The output of the baud rate generator may be used as 
either the transmit clock, the receive clock, or both. It can 
also drive the Digital Phase-Locked Loop (see next sec- 
tion). 


The following formula relates the time constant to the baud 
rate where PCLK or /RTxC is the baud rate generator input 
frequency in Hz. The clock mode is 1, 16, 32, or 64 as 
selected in Write Register 4, bits D6 and D7. Synchronous 
operation modes should select 1 and Asynchronous should 
select 16, 32, or 64. 


Time Constant = PCLK or RTxC Frequency ~2 
2 (Baud Rate) (Clock Mode) 


Digital Phase-Locked Loop. The SCC contains a Digital 
Phase-Locked Loop (DPLL) to recover clock information 
from a data stream with NRZI or FM encoding. The DPLL 
is driven by a clock that is nominally 32 (NRZI) or 16 (FM) 
times the data rate. The DPLL uses this clock, along with 
the data stream, to construct a clock for the data. This 
clock may then be used as the SCC receive clock, the 
transmit clock, or both. 


For NRZI encoding, the DPLL counts the 32x clock to 
create nominal bit times. As the 32x clock is counted, the 
DPLL is searching the incoming data stream for edges 
(either 1 toO or Oto 1). Whenever an edge is detected, the 
DPLL makes a count adjustment (during the next counting 
cycle), producing a terminal count closer to the center of 
the bit cell. 


For FM encoding, the DPLL still counts from 0 to 31, but 
with acycle corresponding to two bittimes. Whenthe DPLL 
is locked, the clock edges in the data stream should occur 
between counts 15 and 16 and between counts 31 and 0. 
The DPLL looks for edges only during a time centered on 
the 15 or 16 counting transition. 


The 32x clock for the DPLL can be programmed to come 
from either the /RTxC input or the output of the baud rate 
generator. The DPLL output may be programmed to be 
echoed out of the SCC through the /TRxC pin (if this pin is 
not being used as an input). 
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Data Encoding. The SCC may be programmed to encode 
and decode the serial data in four different ways (Figure 7). 
In NRZ encoding, a 1 is represented by a High level anda 
0 is represented by a Low level. In NRZI encoding, a1 is 
represented by no change in level and a 0 is represented 
by a change in level. In FM1 (more properly, bi-pohase 
mark), atransition occurs at the beginning of every bit cell. 
A 1is represented by an additional transition at the center 
of the bit cell and a O is represented by no additional 
transition at the center of the bit cell. In FMO (bi-phase 


Data 1 1 0 


NRZ 


NRZI 


space), a transition occurs at the beginning of every bit 
cell. A 0 is represented by an additional transition at the 
center of the bit cell, and a 1 is represented by no 
additional transition at the center of the bit cell. In addition 
to these four methods, the SCC can be used to decode 
Manchester (bi-phase level) data by using the DPLL in the 
FM mode and programming the receiver for NRZ data. 
Manchester encoding always produces a transition at the 
center of the bit cell. If the transition is O to 1, the bitis a0. 
If the transition is 1 to 0, the bit is a 1. 


FMO 


Manchester 


~\SN_S NS NS 


Figure 7. Data Encoding Methods 


Auto Echo and Local Loopback. The SCC is capable of 
automatically echoing everything it receives. This feature 
is useful mainly in Asynchronous modes, but works in 
Synchronous and SDLC modes as well. In Auto Echo 
mode, TxD is RxD. Auto Echo mode can be used with NRZI 
or FM encoding with no additional delay, because the data 
stream is not decoded before re-transmission. In Auto 
Echo mode, the /CTS input is ignored as a transmitter 
enable (although transitions on this input can still cause 
interrupts if programmed to do so). In this mode, the 
transmitter is actually bypassed and the programmer is 
responsible for disabling transmitter interrupts and 
W//REQ on transmit. 


The SCC is also capable of local loopback. In this mode 
TxD is RxD, just as in Auto Echo mode. However, in Local 
Loopback mode, the internal transmit data is tied to the 
internal receive data and RxD is ignored (except to be 
echoed out through TxD). The /CTS and /DCD inputs are 


also ignored as transmit and receive enables. However, 
transitions on these inputs can still cause interrupts. Local 
Loopback works in Asynchronous, Synchronous and SDLC 
modes with NRZ, NRZI, or FM coding of the data stream. 


V/O interface Capabilities. Tne SCC offers the choice of 
Polling, Interrupt (vectored or nonvectored), and Block 
Transfer modes to transfer data, status, and control infor- 
mation to and from the CPU. The Block Transfer mode can 
be implemented under CPU or DMA control. 


Polling. All interrupts are disabled. Three status registers 
inthe SCC are automatically updated whenever any func- 
tion is performed. For example, end-of-frame in SDLC 
mode sets a bit in one of these status registers. The idea 
behind polling is for the CPU to periodically read a status 
register until the register contents indicate the need for 
data to be transferred. Only one register needs to be read; 
depending on its contents, the CPU either writes data, 
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FUNCTIONAL DESCRIPTION (Continued) 


reads data, or continues. Two bits in the register indicate 
the need for data transfer. An alternative is a poll of the 
Interrupt Pending register to determine the source of an 
interrupt. The status for both channels resides in one 
register. 


Interrupts 


When an SCC responds to an Interrupt Acknowledge 
signal (/INTACK) from the CPU, an interrupt vector may be 
placed on the data bus. This vector is written in WR2 and 
may be read in RR2A or RR2B - Read Register 2, Channel 
A, or Channel B (Figures 10 and 11). 


To speed interrupt response time, the SCC can modify 
three bits in this vector to indicate status. If the vector is 
read in Channel A, status is never included; if it is read in 
Channel B, status is always included. 


Each of the six sources of interrupts in the SCC (Transmit, 
Receive, and External/Status interrupts in both channels) 
has three bits associated with the interrupt source: Inter- 
rupt Pending (IP), Interrupt Under Service (iUS), and 
Interrupt Enable (IE). Operation of the IE bit is straightfor- 
ward. If the IE bitis set for a given interrupt source, then that 
source can request interrupts. The exception is when the 
MIE (Master Interrupt Enable) bit in WR9 is reset and no 
interrupts may be requested. The IE bits are write only. 


Inthe SCC, the IP bit signals a need for interrupt servicing. 
When an IP bit is 1, the /INT output is pulled Low, request- 
ing an interrupt. In the SCC, if the IE bit is not set by 
enabling interrupts, then the IP for that source can never be 
set. The IP bits are readable in RR3A. 


The !US bits signal that an interrupt request is being 
serviced. There are three types of interrupts: Transmit, 
Receive, and External/Status. Each interrupt type is en- 
abled under program control with Channel A having higher 
priority than Channel B, and with Receiver, Transmit, and 
External/Status interrupts prioritized in that order within 
each channel. When the Transmit interrupt is enabled, the 
CPU is interrupted when the transmit buffer becomes 
empty. (This implies that the transmitter must have had a 
data character written into it so that it can become empty.) 
When enabled, the receiver can interrupt the CPU in one 
of three ways: 


1. Interrupton First Receive Character or Special Receive 
Condition. 
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2. Interrupton All Receive Characters or Special Receive 
Condition. | 


3. Interrupt on Special Receive Condition Only. 


Interrupt on First Character or Special Condition and 
Interrupt on Special Condition Only are typically used with 
the Block Transfer mode. A Special Receive Condition is 
one of the following: receiver overrun, framing error in 
Asynchronous mode, end-of-frame in SDLC mode and, 
optionally, a parity error. The Special Receive Condition 
interrupt is different from an ordinary receive character 
available interrupt only in the status placed in the vector 
during the Interrupt Acknowledge cycle. In Interrupt on 
First Receive Character, an interrupt can occur from Spe- 
cial Receive Conditions any time after the first receive 
character interrupt. 


The main function of the External/Status interrupt is to 
monitor the signal transactions of the /CTC//TRXC, /DCD, 
and /SYNC pins; however, an External/Status interrupt is 
also caused by a Transmit Underrun condition, or a zero 


count in the baud rate generator, or by the detection, ora 


zero count in the baud rate generator, or by the detection 
of a Break (Asynchronous mode), Abort (SDLC mode) or 
EOP (SDLC Loop mode) sequence in the data stream. The 
interrupt caused by the Abort or EOP has a special feature 
allowing the SCC to interrupt when the Abort condition in 
external logic in SDLC mode. In SDLC Loop mode, this 
feature allows secondary stations to recognize the wishes 
of the primary station to regain control of the loop during a 
poll sequence. 


CPU/DMA Block Transfer. The SCC provides a Block 
Transfer mode to accommodate CPU block transfer func- 
tions and DMA controllers. The Block Transfer mode uses 
the /W//REQ output in conjunction with the Wait/Request 
bits in WR1. The (W//REQ output can be defined under 
software control as a /W line in the CPU Block Transfer 
mode or as a/REQ line in the DMA Block Transfer mode. 


To a DMA controller, the SCC /REQ output indicates that 
the SCC is ready to transfer data to or from memory. To the 
CPU, the /W line indicates that the SCC is not ready to 
transfer data, thereby requesting that the CPU extend the 
I/O cycle. The /DTR//REQ line allows full-duplex operation 
under DMA control. 


A Silas 
ARCHITECTURE 


The SCC internal structure includes two full-duplex chan- 
nels, two baud rate generators, internal control and inter- 
rupt logic, and a bus interface to a nonmultiplexed bus. 
Associated with each channel are a number of read and 
write registers for mode control and status information, as 
well as logic necessary to interface to modems or other 
external devices (Figure 8). 
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The logic for both channels provides formats, synchroni- 
zation, and validation for data transferred to and from the 
channel interface. The modem control inputs are moni- 
tored by the control logic under program control. All of the 
modem control signals are general purpose in nature and 
can optionally be used for functions other than 
modem control. 
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Figure 8. Block Diagram of SCC Architecture 
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The register set for each channel includes ten control 
(write) registers, two sync-character (write) registers, and 
four status (read) registers. In addition, each baud rate 
generator has two (read/write) registers for holding the 
time constant that determines the baud rate. Finally, asso- 
ciated with the interrupt logic is a write register for the 
interrupt vector accessible through either channel, a write 
only Master Interrupt Control register and three read reg- 
isters: one containing the vector with status information 
(Channel B only), one containing the vector without status 
(Channel A only), and one containing the Interrupt Pending 
bits (Channel A only). 


The registers for each channel are designated as follows: 
m WRO-WRi15 - Write Registers 0 through 15. 


m RRO-RR3, RR10, RR12,RR13, RR15 - Read Registers 
O through 3, 10, 12, 13, 15. 


Table 1 lists the functions assigned to each read or write 
register. The SCC contains only one WR2 and WR9, but 


they can be accessed by either channel. All other registers 
are paired (one for each channel). 


Data Path. The transmit and receive data path illustrated 
in Figure 9 is identical for both channels. The receiver has 
three 8-bit buffer registers in a FIFO arrangement, in 
addition to the 8-bit receive shift register. This scheme 
creates additional time for the CPU to service an interrupt 
at the beginning of a block of high speed data. Incoming 
data is routed through one of several paths (data or CRC) 
depending on the selected mode (the character length in 
Asynchronous modes also determines the data path). 


The transmitter has an 8-bit Transmit Data buffer register 
loaded from the internal data bus and a 20-bit Transmit 
Shift register that can be loaded either from the synchro- 
nous character registers or from the Transmit Data regis- 
ter. Depending on the operational mode, outputting datais 
routed through one of four main paths before it is transmit- 
ted from the Transmit Data output (TxD). 
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Table 1. Read and Write Register Functions 





Read Register Functions 


RRO Transmit/Receive buffer status and External status. 
RR1 Special Receive Condition status 





RR2 Modified interrupt vector (Channel B only). Unmodified interrupt vector (Channel A only). 
RR3 Interrupt Pending bits (Channel A only). 

RR& Receive buffer 

RR10 Miscellaneous status 

RR12 Lower byte of baud rate generator time constant. 

RR13 Upper byte of baud rate generator time constant. 

RR15 External/Status interrupt information. 








Write Register Functions 











WRO CRC initialize, initialization commands for the various modes, Register Pointers. 
WR1 Transmit/Receive interrupt and data transfer mode definition. 
WR2 Interrupt vector (accessed through either channel). 
WR3 Receive parameters and control. 
WR4 Transmit/Receive miscellaneous parameters and modes. 
WR5 Transmit parameters and controls. 
WR6 Sync characters or SDLC address field. 
WR7 Sync character of SDLC flag. 
WR8 Transmit buffer. 
WR9Q Master interrupt control and reset (accessed through either channel). 
WR10 Miscellaneous transmitter/receiver control bits. 
WR11 Clock mode control. 
WR12 Lower byte of baud rate generator time constant. 
WR13 Upper byte of baud rate generator time constant. 
WR14 Miscellaneous control bits. 
WR15 External/Status interrupt control. 
PROGRAMMING 


The SCC contains write registers in each channel that are 
programmed by the system separately to configure the 
functional characteristics of the channels. 


In the SCC, register addressing is direct for the data 
registers only, which are selected by a High on the D//C 
pin. In allother cases (with the exception of WRO and RRO), 
programming the write registers requires two write opera- 
tions and reading the read registers requires both a write 
and aread operation. The first write is to WRO and contains 


three bits that point to the selected register. The second 
write is the actual control word for the selected register, 
and if the second operation is read, the selected read 
register is accessed. 


All of the registers in the SCC, including the data registers, 
may be accessed in this fashion. The pointer bits are 
automatically cleared after the read or write operation so 
that WRO (or RRO) is addressed again. 
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The system program first issues a series of commands to 
initialize the basic mode of operation. This is followed by 
other commands to qualify conditions within the selected 
mode. For example, the Asynchronous mode, character 
length, clock rate, number of stop bits, even or odd parity 
might be set first. Then the interrupt mode would be set, 
and finally, receiver or transmitter enable. 


Read Registers. The SCC contains eight read registers 
(actually nine, counting the receive buffer (RR8) in each 
channel). Four of these may be read to obtain status 
information (RRO, RR1, RR10, and RR15). Two registers 


Read Register 0 


[o7 | 06] 05 | p+ [53 | pe] 04 | vo 


Rx Character Available 
Zero Count 

Tx Buffer Empty 

DCD 

Sync/Hunt 

CTS 

Tx Underrun/EOM 
Break/Abort 


i= 


Read Register 1 


[o7 | p6 } 0s [4] 0s | p20: | bo) 


>] 


All Sent 

Residue Code 2 
Residue Code 1 
Residue Code 0 
Parity Error 

Rx Overrun Error 
CRC/Framing Error 
End of Frame (SDLC) 


i 
i= 


(RR12 and RR13) may be read to learn the baud rate 
generator time constant. RR2 contains either the unmodi- 
fied interrupt vector (Channel A) or the vector modified by 
status information (Channel B). RR3 contains the Interrupt | 
Pending (IP) bits (Channel A). Figure 10 shows the formats 
for each read register. 


The status bits of RRO and RR1 are carefully grouped to 
simplify status monitoring; e.g., when the interrupt vector 
indicates a Special Receive Condition interrupt, all the 
appropriate error bits can be read from a single register 
(RR1). 


Read Register 2 


9 


Interrupt 
Vector * 


* Modified In B Channel 


Read Register 3 


07 | 6} os | 04 [oa] v2 [os J bo 


Channel B Ext/Status IP 
Channel B Tx IP 
Channel B Rx IP 
Channel A Ext/Status IP 
Channel A Tx IP 
Channel A Rx IP 

0 

0 


ss Always 0 In B Channel 


Figure 10. Read Register Bit Functions 
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PROGRAMMING (Continued) 


Read Register 10 


[07 | b6 | ps | bs | o2]| 02 | 01 J 00} 


On Loop 

0) 

0 

Loop Sending 

0 

Two Clocks Missing 


i 
i 


One Clock Missing 


Read Register 12 


[07 ] be | bs [D4 } 03 | 2 | ot } bo} 


TCO 
TC1 
TC2 


TCS Lower Byte 
TC4 of Time Constant 


TCS 
TC6 
TC7 


i 
ir 


Read Register 13 


[o7 [06 | 0s ] 04 | 3 fz} 01 | bo 


TC9 
TC10 


TC Upper Byte 
TCi2 of Time Constant 


TC13 
TC14 
TC15 


Read Register 15 


[07 | b6 [05 ] 04] pe} pe} 01 | bo 


0 

Zero Count IE 

0 

DCD IE 

Sync/Hunt IE 

CTS IE 

Tx Underrun/EOM IE 
Break/Abort IE 


Figure 10. Read Register Bit Functions (Continued) 


Write Registers. The SCC contains 13 write registers (14 
counting WR8, the transmit buffer) in each channel. These 
write registers are programmed separately to configure 
the functional “personality” of the channels. In addition, 
there are two registers (WR2 and WR9) shared by the two 
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channels that may be accessed through either of them. 
WR2 contains the interrupt vector for both channels, while 
WR9 contains the interrupt control bits. Figure 11 shows 
the format of each write register. 


. Z85C80 
A 2ilLcis SCSCI" SERIAL COMMUNICATIONS 





Write Register 0 (non-multiplexed bus mode) Write Register 2 
[07 | 6 [0s [4 | 03 | 2 |b | Do | [pre [ps | o¢ | 3 | b2 ft | 0 
iT |. 
0 O O Register 0 
0 O 1. Register 1 v1 
0 1 O Register 2 ve 
0 1 #41 = Register 3 
1 0 O Register 4 V3 
1 0 1. Register 5 eathadg 
1 1 O Register 6 V4 
1 1 #1 + Register 7 V5 
0 O O Register 8 
0 0 1 Register 9 V6 
0 1 =O Register 10 v7 
Q 1 1 = Register 11 m 
1 0 QO Register 12 
1 0 1. Register 13 
1 1  O Register 14 
1 1 #1 Register 15 
Write Register 3 
0 0 0 Null Code D7 
Ooo a pone [p7 | 0s J 05 [D4 Ja | v2 [D+ [Do | 
0 1 # =O Reset Ext/Status Interrupts 
0 1 1 Send Abort (SDLC) 
1 0 O Enable Int on Next Rx Character Rx Enable 
1 0 1. Reset Tx Int Pending 
{ 0 Error Reset Sync Character Load Inhibit 
1 1 1 Reset Highest iUS Address Search Mode (SDLC) 
Rx CRC Enable 
0 O Null Code 
QO 1 Reset Rx CRC Checker Enter Hunt Mode 
1 0 Reset Tx CRC Generator Auto Enables 
11 Reset Tx Underrun/EOM Latch 
0 0 Rx5 Bits/Character 
* With Point High Command 0 1 Rx 7 Bits/Character 
1 O Rx 6 Bits/Character 
1 1 Rx 8Bits/Character 
Write Register 1 
TTrTiT ir. 
Write Register 4 


Tx Int Enable 


Parity is Special Condition Parity Enable 
Parity EVEN//ODD 
Rx Int Disable 
Rx Int On First Character or Special Condition Syne Modes Enable 


Int On All Rx Characters or Special Condition 


Rx int On Special Condition Only 1 Stop Bit/Character 


1 1/2 Stop Bits/Character 


— Seas fbr ]o8] 05] 0] 03 [02] 01 [oo 
0 
1 
0 
1 





—~ © -~ © eee 








WAIT/DMA Request On 2 Stop Bits/Character 
Receive//Transmit 
'AIT/DMA R t Functio 0 0 8-Bit Sync Character 
italia ale ee sbarcael 0 1  16-Bit Sync Character 
WAIT/DMA Request Enable 1 0 SDLC Mode (01111110 Flag) 
1 1 External Sync Mode 
0 O Xi Clock Mode 
0 1 X16 Clock Mode 
1 0 X82 Clock Mode 
1 1 X64 Clock Mode 


Figure 11. Write Register Bit Functions 
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PROGRAMMING (Continued) 





Write Register 5 


[p76] os} +] 0s | 2] 01 | bo 


| = Tx CRC Enable 
RTS 

/SDLC/CRC-16 
Tx Enable 
Send Break 

0 O Tx 5 Bits(Or Less)/Character 

QO 1 Tx’? Bits/Character 

1 0 Tx6Bits/Character 

1 1 Tx 8 Bits/Character 
DTR 





Write Register 6 


p7 | 66} 05 [p< J os | ve} 01] bo| 


: 


Sync7 Sync6 Sync5 Sync4 Sync3 Sync2 Synci SyncO Monosync, 8 Bits 
Synci SyncO Sync5 Sync4 Sync3 Syne2 Syncl SyncO Monosync, 6 Bits 
Sync7 Sync6 Sync5 Sync4 Syne3 Sync2 Synci SyncO0 _ Bisync, 16 Bits 

1 1 


Sync3 Sync2 Synci Syncod 1 1 Bisync, 12 Bits 
ADR7 ADR6 ADRS ADR4 ADRS ADR2 ADRi ADRO- SDLC 
ADR7 ADR6 ADRS ADR4 X X x Xx SDLC (Address Range) 


Write Register 7 


7 | ps 05 | ps | 0s | o2 | os [0 


; 


Sync7 Sync6 Sync5 Sync4 Sync3 Sync2 Syncl SyncO Monosync, 8 Bits 

SyncS5 Sync4 Syne3 Sync2 Synct Syncd x x Monosync, 6 Bits 

Synci5 Sync14 Sync13 Synci2 Sync11 SynciO Sync9 Sync8  Bisync, 16 Bits 

Synci1 Synci0 Sync9 Sync8 Sync7 Sync6 SyncS Sync4 _ Bisync, 12 Bits 
0 1 1 1 1 1 1 0 SDLC 


Figure 11. Write Register Bit Functions (Continued) 
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Write Register 9 Write Register 12 


[07 [06] 05 [4 03] 02 | Ds | bo [p7 | 06] ps | 04 [Ds }o2 {0 | bo 


fe 
B25 

- 
daa 









MIE Lower Byte of 
Status High//Status Low TC4 Time Constant 
Software INTACK Enable TC5 
TC6 
0 0 NoReset 
0 1 Channel Reset B TC7 
1 0 Channel Reset A 
1 1 Force Hardware Reset 
Write Register 10 Write Register 13 
[o7 ] 0s | 5 | D4} os | D2 | 1 | Do 107 | be } Ds [4 | bs | D2} Dt | Do | 
= 6 Bit//8 Bit Sync = TC8 
Loop Mode Tc9 
Abort//Flag On Underrun TC10 
Mark//Flag Idle TC11 Upper Byte of 
Go Active On Poll TC12 Time Constant 
0 O NRZ TC13 
0 61 «(NRZI TC14 
1 0 FM1 (Transition = 1) 
1 1. FMO (Transition = 0) TO1S 
CRC Preset I/O 
Write Register 11 Write Register 14 
[7 [06] 05 | p4] 3 | D2] Dt | oo [07 [6 | D5 | bs | bs | D2 | 01 | D0) 
| | | = BR Generator Enable 
0 /TRxC Out = Xtal Output 
1 /TRxC Out = Transmit Clock BR Generator Source 
0 /TRxC Out = BR Generator Output . /DTR/Request Function 
1 /TRxC Out = DPLL Output 
Auto Echo 
TRON Local Loopback 
QO OO. Transmit Clock = /RTxC Pin 
O 1. Transmit Clock = /TRxC Pin 0 0 O Null Command 
1 0 Transmit Clock = BR Generator Output 0 0 1 Enter Search Mode 
1 1° Transmit Clock = DPLL Output 0 1 0 Reset Missing Clock 
0 1 1 = Disable DPLL 
0 0 Receive Clock = /ATxC Pin tye, ore eee eee 
1 0 Receive Clock = BR Generator Output 1 1 1 SetNRZI Mode 
1 1 Receive Clock = DPLL Output 





/RTxC Xtal//No Xtal 


Figure 11. Write Register Bit Functions (Continued) 
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PROGRAMMING (Continued) 


Write Register 15 


107 [06 | ps} 04 | 03} o2| D1 [bo 


Ii 


0 

Zero Count IE 

SDLC FIFO Enable 
DCD iE 

Sync/Hunt IE 

CTS IE 

Tx Underrun/EOM IE 
Break/Abort IE 


Figure 11. Write Register Bit Functions (Continued) 





TIMING 


The SCC generates internal control signals from /WR and 
/RD that are related to PCLK. Since PCLK has no phase 
relationship with (WR and /RD, the circuitry generating 
these internal control signals must provide time for meta- 
stable conditions to disappear. This gives rise to a recov- 
ery time related to PCLK. The recovery time applies only 
between bus transactions involving the SCC. The recovery 
time required for proper operation is specified from the 
falling edge of /WR or /RD in the first transaction involving 
the SCC to the falling edge of /WR or /RD in the second 
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transaction involving the SCC. This time must be at least 4 
PCLK regardless of which register or channel is being 
accessed. 


Read Cycle Timing. Figure 12 illustrates Read cycle 
timing. Addresses on A//B and D//C and the status on 
[INTACK must remain stable throughout the cycle. If 
/SCCCS falls after /RD falls or if it rises before /RD rises, the 
effective /RD is shortened. 


; 285C80 
A SILAS SCSCI™ SERIAL COMMUNICATIONS 


A//B, D/C Address Valid 


IINTACK 


So 
a 


/RD 


Figure 12. Read Cycle Timing 


Write Cycle Timing. Figure 13 illustrates Write cycle /SCCCS falls after /WR falls or ifitrises before /WRrises, the 
timing. Addresses on A//B and D//C and the status on _ effective (WR is shortened. Data must be valid before the 
/INTACK must remain stable throughout the cycle. If — falling edge of /WR. 


A//B, D//C Address Valid 


ANTACK / \ 
/SCCCS \ / 
MWR \ / 





Figure 13. Write Cycle Timing 
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TIMING (Continued) 


Interrupt Acknowledge Cycle Timing. Figure 14 illus- 
trates Interrupt Acknowledge cycle timing. 


a en Aes 


X=) 


Figure 14. Interrupt Acknowledge Cycle Timing 





FIFO 


The following text explains the functional operations of the - 


FIFO. 


FIFO Enhancements. When used with a DMA controller, 
the Z85C30 FIFO enhancement maximizes the SCC’s 
ability to receive high speed back-to-back SDLC mes- 
sages while minimizing frame overruns due to CPU laten- 
cies in responding to interrupts. 


Additional logic was added to the industry standard NUOS 
SCC consisting of a 10- deep by 19-bit status FIFO, 14-bit 
receive byte counter, and control logic as shown in Figure 
15. The 10 x 19 bit status FIFO is separate from the existing 
3-byte receive data FIFO. 


When the enhancement is enabled, the status in read 
register 1 (RR1) and byte count for the SDLC frame will be 
stored in the 10 x 19 bit status FIFO. This allows the DMA 
controller to transfer the next frame into memory while the 
CPU verifies the message was properly received. 


Summarizing the operation, data is received, assembled, 
loaded into the 3-byte receive FIFO before being trans- 
ferred to memory by the DMA controller. When a flag is 
received atthe end of an SDLC frame, the frame byte count 
from the 14-bit counter and five status bits are loaded into 
the status FIFO for verification by the CPU. 
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The CRC checker is automatically reset in preparation for 
the next frame which can begin immediately. Since the 
byte count and status are saved for each frame, the 
message integrity can be verified at a later time. Status 
information for up to 10 frames can be stored before a 
status FIFO overrun could occur. 


FIFO Detail. For a better understanding of details of the 
FIFO operation, refer to the block diagram contained in 
Figure 15. 


Enable/Disable. This FIFO is implemented so that it is 
enabled whenWR'15 bit 2is set and the SCC is in the SDLC/ 
HDLC mode, otherwise the status register contents by- 
pass the FIFO and go directly to the bus interface (the FIFO 
pointer logic is reset either when disabled or through a 
channel or power-on reset). When the FIFO mode is 
disabled, the SCC is completely downward compatible 
with the NMOS 8530. The FIFO mode is disabled on power- 
up (WR15 bit 2is setto 0 on reset). The effects of backward 
compatibility on the register set are that RR4 is an image 
of RRO, RR5 is an image of RR1, RR6 is an image of RR2 
and RR7 is an image of RRS. For the details of the added 
registers, refer to Figure 16. The status of the FIFO Enable 
signal can be obtained by reading RR15 bit 2. If the FIFO 
is enabled, the bit will be set to 1; otherwise, it will be reset. 


A Z2iLAS 


Interface 
to SCC 


Z85C80 
SCSCI™ SERIAL COMMUNICATIONS 


Frame Status FIFO Circuitry 


SCC Status Reg Reset on Flag Detect 
all Piaget g Byte Counter Increment on Byte DET 


Enable Count in SDLC 


End of Frame Signal 
5 Bits 14 Bits Status Read Comp 
FIFO Array | Tail Pointer 
10 Deep by 19 Bits Wide z 4-Bit Counter 
Head Pointer 
4-Bit Counter 
4-Bit Comparator 
Over Equal 
6 Bits 
RR1 


Overrun, CRC Error 








\ catwux A la} 


Bit7 Bit6 Bits5-O RAG FIFO Enable 


IN 

WR(15) Bit 2 
RR7 D5-D0 + RR6 D7 - DO Set Enables 
Byte Counter Contains 14 bits Status FIFO 


for a 16 KByte maximum count. 


RR7 D6 
FIFO Data available status bit Status Bit set to 1 
When reading from FIFO. 


RR7 D7 
FIFO Overflow Status Bit 
MSB pf RR(7) is set on Status FIFO overflow 


In SDLC Mode the following definitions apply. 
- All Sent bypasses MUX and equals contents of SCC Status Register. 


- Parity Bits bypasses MUX and does the same. 
- EOF is set to 1 whenever reading from the FIFO. 


Figure 15. SCC Status Register Modifications 
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FIFO (Continued) 


Read Operation. When WR15 bit 2 is set and the FIFO is 
not empty, the next read to any of status register RR1 or the 
additional registers RR7 and RR6 will actually be from the 
FIFO. Reading status register RR1 causes one location of 
the FIFO to be emptied, so status should be read after 
reading the byte count, otherwise the count will be incor- 
rect. Before the FIFO underflows, it is disabled. In this 
case, the multiplexer is switched to allow status to read 
directly from the status register, and reads from RR7 and 
RR6 will contain bits that are undefined. Bit 6 of RR7 (FIFO 
Data Available) can be used to determine if status data is 
coming from the FIFO or directly from the status register, 
since it is set to 1 whenever the FIFO is not empty. 


Since not all status bits must be stored in the FIFO, the All 
Sent, Parity, and EOF bits will bypass the FIFO. The status 
bits sent through the FIFO will be Residue Bits (3), Overrun, 
and CRC Error. 


7 O 


0 
Fla[p|pjojojc 











Internal Byte Strobe 
Increments Counter 






Don't Load Reset 

Counter On Byte Counter 
1st Flag Load Counter 
Reset Byte Into FIFO and 
Counter Here Increment PTR 


The sequence for proper operation of the byte count and 
FIFO logic is to read the registers in the following order: 
RR7, RR6, and RR1 (reading RR6 is optional). Additional 
logic prevents the FIFO from being emptied by multiple 
reads from RR1. The read from RR7 latches the FIFO 
empty/full status bit (bit 6) and steers the status multiplexer 
to read from the SCC megacell instead of the status FIFO 
(since the status FIFO is empty). The read from RR1 allows 
an entry to be read from the FIFO (if the FIFO was empty, 
logic is added to prevent a FIFO underflow condition). 


Write Operation. When the end of an SDLC frame (EOF) 
has been received and the FIFO is enabled, the contents 
of the status and byte-count registers are loaded into the 
FIFO. The EOF signal is used to increment the FIFO. If the 
FIFO overflows, the MSB of RR7 (FIFO Overflow) is set to 
indicate the overflow. This bit and the FIFO control logic is 
reset by disabling and re-enabling the FIFO control bit 
(WR15 bit 2). For details of FIFO control timing during an 
SDLC frame, refer to Figure 16. 


0 7 O 
Flalojojojojciclr 













Internal Byte Strobe 
Increments Counter 






Reset Reset 

Byte Counter Byte Counter 
Load Counter 
Into FIFO And 


Increment PTR 


Figure 16. SDLC Byte Counting Detail 


Byte Counter Detail. The 14-bit byte counter allows for 
packets up to 16 Kbytes to be received. For a better 
understanding of its operation refer to Figures 15 and 16. 


Enable. The byte counter is enabled in the SDLC/HDLC 
mode. 


Reset. The byte counter is reset whenever an ADLC flag 
character is received. The reset is timed so that the 
contents of the byte counter are successfully written into 
the FIFO. 


6-30 


Increment. The byte counter is incremented by writes to 
the data FIFO. The counter represents the number of bytes 
received by the SCC, rather than the number of bytes 
transferred from the SCC. (These counts may differ by up 
to the number of bytes in the receive data FIFO contained 
in the SCC.) 
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Read From FIFO 
MSB Byte Count 


eee FIFO Data Available Status 


RR 
7 


WR15 
7 


6 

0 
BC BC BC 
7 6 4 


1 Status Reads Will Come From FIFO 
0 Status Reads Will Come From SCC 


FIFO Overflow Status 


1 FIFO Overflowed During Operation 
0 Normal 


Read From FIFO 
LSB Byte Count 


0 


i eee Status FIFO Enable Control BIT 


* No change From NMOS SCC DFN 


1 Status and Byte Count Will Be 
Held in the Status FIFO Until Read 

0 Status Will Not Be Held (SCC 
Emulation Mode) 


Figure 17. SCC Additional Registers 


SOFTWARE INTERRUPT ACKNOWLEDGE 


The SCC can do an interrupt acknowledge cycle through 
software. In some CPU environments it is difficult to create 
the /INTACK signal with the necessary timing to acknowl- 
edge interrupts and allow the nesting of interrupts. In these 
cases, it would be desirable to create this signal in soft- 
ware. 


lf bit 5 of Write Register 9 (WR9) is set, Reading Register 
2 (RR2) will result in an interrupt acknowledge cycle to be 
executed internally. Like a hardware /INTACK cycle, a 
software acknowledge will cause the /INT pin to return 
High. 


Similarly to when the /INTACK signal is used, when a 
software acknowledge cycle is issued, a Reset Highest 
IUS command must be issued in the interrupt service 
routine. If the RR2 is read from Channel B, the modified 
vector will be returned. If the RR2 is read from Channel A, 
then the vector will be returned unmodified. The Vector 
Includes Status (VIS) and no vector (NV) bits (WR9) and 
are ignored when bit 5 is set to 7. 


When the /INTACK is not being used, it should be pulled up 
to V,, through a resistor (10 Kohm typical). 
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SCSI FUNCTIONAL DESCRIPTION 


General. The Small Computer System interface (SCSI) 
device has a set of eight registers that are controlled by the 
CPU. By reading and writing the appropriate registers, the 
CPU may initiate any SCSI Bus activity or may sample and 
assert any signal on the SCSI Bus. This allows the user to 
implementall or any of the SCSI protocol in software. These 
registers are read (written) by activating /SCSICS with an 
address on A2-A0 and then issuing a/RD (/WR) pulse. This 
section describes the operation of the internal registers 
(Table 2). 


Table 2. Register Summary 


Address 
A2 Ai AO R/W_ Register Name 
0 0 0 R Current SCSI Data 
0 0 0 W Output Data 
0 0 1 R/W Initiator Command 
0 1 0 RIV Mode 
0 1 1 RWW Target Command 
1 0 0 R Current SCSI Bus Status 
1 0 0 W Select Enable 
1 0 1 R Bus and Status 
| ¢) 1 W Start DMA Send 
1 1 0 R Input Data 
1 1 0 W __ Start DMA Target Receive 
1 1 1 R Reset Parity/Interrupt 
1 1 1 W Start DMA Initiator Receive 


Note: The 85C80 does not support or spec DMA Block Mode. 


Data Registers. The data registers are used to transfer 
SCSI commands, data, status, and message bytes be- 
tween the microprocessor Data Bus and the SCSI Bus. The 
SCSI does notinterpret any information that passes through 
the data registers. The data registers consist of the trans- 
parent Current SCSI Data Register, the Output Data Reg- 
ister, and the Input Data Register. 


Current SCSI Data Register Address 0 (Read Only). The 
Current SCSI Data Register (Figure 18) is a read-only 
register which allows the microprocessor to read the active 
SCSI Data Bus. This is accomplished by activating 
/SCSICS with an address on A2-A0 and issuing a /RD 
pulse. If parity checking is enabled, the SCS! Bus parity is 
checked at the beginning of the read cycle. This register 
is used during a programmed 1|/O data read or during 
Arbitration to check for higher priority arbitrating devices. 
Parity is not guaranteed valid during Arbitration. 


Address: 0 (Read Only) 


[07 | 6} Ds | D4} 0s | D2} D1 | bo} 


/DBO 
/DB1 
/DB2 
/DB3 
/DB4 
/DB5 
/DB6 
/DB7 


T- 


Figure 18. Current SCSI Data Register 


Output Data Register Address O(Write Only). The Output 
Data Register (Figure 19) is a write-only register that is 
used to send data to the SCSI Bus. This is accomplished 
by using either anormal CPU write, or under DMA control, 
by using /WR and /DACK. This register also asserts the 
proper ID bits on the SCSI Bus during the Arbitration and 
Selection phases. 


Address: 0 (Write Only) 


[07 | D6} Ds | 4 | 03 [D2 | D1 | Do 


/DBO 
/DB1 
/DB2 
/DB3 
/DB4 
/DB5 
/DB6 
/DB7 


in 


Figure 19. Output Data Register 


Input Data Register Address 6 (Read Only). The input 
Data Register (Figure 20) is a read-only register that is 
used to read latched data from the SCSI Bus. Data is 
latched either during a DMA Target receive operation 
when /ACK goes active or during a DMA Initiator receive 
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when /REQ goes active. The DMA Mode bit (Mode 
Register bit 1) must be set before data can be latched in 
the Input Data Register. This register is read under DMA 
control using /RD and /DACK. Parity is optionally checked 
when the Input Data Register is loaded. 


Address: 6 (Read Only) 


[b7 [D6] 05/4] 03 }p2 | 1 | Do 


/DBO 
/DB1 
/DB2 
/DB3 
/DB4 
/DB5 
/DB6 
/DB7 


ie 


Figure 20. Input Data Register 


Initiator Command Register Adaress 1 (read/write). The 
Initiator Command Register (Figures 21 and 22) are read 
and write registers which assert certain SCSI Bus signals, 
monitors those signals, and monitors the progress of bus 
arbitration. Many of these bits are significant only when 
being used as an Initiator; however, most can be used 
during Target role operation. 


Address: 1 (Read Only) 


[07 [06] ps | p4} 03] 02 | D1 | bo| 


Assert Data Bus 
Assert /ATN 
Assert /SEL 
Assert /BSY 
Assert /ACK 
Lost Arbitration 


 - 


Arbitration in Progress 
Assert /RST 


Figure 21. Initiator Command Register 
(Register Read) 
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Address: 1 (Write Only) 


[07 | 6 Ds | D4 | pa] D2 | D1 | Do 


Assert Data Bus 
Assert /ATN 
Assert /SEL 
Assert /BSY 
Assert /ACK 

“o" 

Test Mode 
Assert /RST 


Lp 


Figure 22. Initiator Command Register 
(Register Write) 


The following describes the operation of all bits in the 
Initiator Command Register. 


Bit 0 Assert Data Bus. The Assert Data Bus bit, when set, 
allows the contents of the Output Data Register to be 
enabled as chip outputs on the signals /DB7-/DBO. Parity 
is also generated and asserted on /DBP. 


When connected as an Initiator, the outputs are only 
enabled if the Target Mode bit (Mode Register, bit 6) is 
false, the received signal I//O is false, and the phase 
signals C//D, 1//O, and /MSG match the contents of the 
Assert C//O, Assert I//O and Assert /MSG in the Target 
Command Register. 


This bit should also be set during DMA send operations. 


Bit 1 Assert/ATN/ATN. Bit 1 may be asserted on the SCSI 
Bus by setting this bit toa 1 if the Target Mode bit (Mode 
Register, bit 6) is false /ATN is normally asserted by the 
initiator to request a Message Out bus phase. Note that 
since Assert /SEL and Assert/ATN are in the same register, 
a select with /ATN may be implemented with one CPU 
write. /ATN may be deasserted by resetting this bit to0. A 
read on this register simply reflects the status of this bit. 


Bit 2 Assert/SEL. Writing a 1 into this bit position asserts 
/SEL onto the SCSI Bus. /SEL is normally asserted after 
Arbitration has been successfully completed /SEL may be 
disabled by resetting bit 2 to a 0. A read of this register 
reflects the status of this bit. 
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SCSI FUNCTIONAL DESCRIPTION (Continued) 


Bit3 Assert/BSY. Writing a 1 into this bit position asserts 
/BSY onto the SCSI Bus. Conversely, a 0 resets the /BSY 
signal. Asserting /BSY indicates a successful selection or 
reselection. Resetting this bit creates a Bus-Disconnect 
condition. Reading this register reflects bit status. 


Bit 4 Assert/ACK. Bit 4 is used by the bus initiator to assert 
/ACK on the SCSI Bus. In order to assert /ACK, the Target 
Mode bit (Mode Register, bit 6) must be false. Writing a O 
to this bit deasserts /ACK. Reading this register reflects bit 
status. 


Bit 5 O(Write Bit). Bit 5 should be written with a O for proper 
operation. 


Bit 5 LA (Lost Arbitration - Read Bit). Bit 5, when active, 
indicates that the SCSI detected a Bus-Free condition, 
arbitrated for use of the bus by asserting /BSY andits IDon 
the Data Bus, and lost Arbitration due to /SEL being 
asserted by another bus device. This bit is active only 
when the Arbitrate bit (Mode Register, bit 0) is active. 


Bit 6 Test Mode (Write Bit). Bit 6 is written during a test 
environment to disable all output drivers, effectively re- 
moving the Z53C80 from the circuit. Resetting this bit 
returns the part to normal operation. 


Bit 6 A/P (Arbitration in Process - Read Bit). Bit 6 is used 
to determine if Arbitration is in progress. For this bit to be 
active, the Arbitrate bit (Mode Register, bit 0) must have 
been set previously. It indicates that a Bus-Free condition 
has been detected and that the chip has asserted /BSY 
and put the contents of the Output Data Register onto the 
SCSI! Bus. AIP will remain active until the Arbitrate bit is 
reset. 


Bit 7 Asseri/RST. Whenever a 1 is written to bit 7 of the 
Initiator Command Register, the /RST signal is asserted on 
the SCSI Bus. The/RST signal will remain asserted until this 
bit is reset or until an external /RESET occurs. After this bit 
is set (1), IRQ goes active and all internal logic and control 
registers are reset (except for the interrupt latch and the 
Assert/RST bit). Writing a0 to bit 7 of the Initiator Command 
Register deasserts the /RST signal. The status of this bit is 
monitored by reading the Initiator Command Register. 


Mode Register Address 2(Read/Write). The Mode Regis- 
ter controls the operation of the chip. This register deter- 
mines whether the SCSI operates as an Initiator or a Target, 
whether DMA transfers are being used, whether parity is 
checked, and whether interrupts are generated on various 
external conditions. This register is read to check the value 
of these internal control bits (Figure 23). 


Address: 2 (Read/Write) 


[27] De] Ds ] D4} Da} D2] D1 | Do 


Arbitrate 

DMA Mode 

Monitor /BSY 

Enable /EOP Interrupt 


/ 


Enable Parity Interrupt 
Enable Parity Checking 
Target Mode 

"Q" 


Figure 23. Mode Register 


Bit 0 Arbitrate. The Arbitrate bit is set (1) to start the 
Arbitration process. Prior to setting this bit, the Output Data 
Register should contain the proper SCSI device ID value. 
Only one data bit should be active for SCSI Bus Arbitration. 
The SCSI waits for a Bus-Free condition before entering 
the Arbitration phase. The results of the Arbitration phase 
is determined by reading the status bits LA and AIP 
(Initiator Command Register, bits 5 and 6, respectively). 


Bit 1 DMA Mode. Tne DMA Mode bit is normally used to 
enable a DMA transfer and must be set (1) prior to writing 
Start DMA Send Register, Start DMA Target Receive 
Register, and Start DMA Initiator Receiver Register. These 
three registers are used to start DMA transfers. The Target 
Mode bit (Mode Register, bit 6) must be consistent with 
writes to Start DMA Target Receive and Start DMA Initiator 
Receive Registers [i.e., set (1) for a write to start DMA 
Target Receive Register and set (0) for a write to Start DMA 
Initiator Receive Register]. The control bit Assert Data 
BUS (Initiator Command Register, bit 0) must be true (1) 
for all DMA send operations. In the DMA mode, /REQ and 
/ACK are automatically controlled. 


The DMA Mode bit is not reset upon the receipt of an /EOP 
signal. Any DMA transfer is stopped by writing a 0 into this 
bit location; however, care must be taken not to cause 
/SCSICS and /DACK to be active simultaneously. 


Bit 2 Monitor Busy. The Monitor Busy bit, when true (1), 
causes an interrupt to be generated for an unexpected 
loss of /BSY. When the interrupt is generated due to loss of 
/BSY, the lower six bits of the Initiator Command Register 
are reset (0) and all signals are removed from the SCSI 
Bus. 
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Bit 3 Enable EOP Interrupt. Tne enable /EOP interrupt, 
when set (1), causes an interrupt to occur when the /EOP 
(End of Process) signal is received fromthe DMA controller 
logic. 


Bit 4 Enable Parity Interrupt. The Enable Parity Interrupt 
bit, when set (1), will cause an interrupt (IRQ) to occur if a 
parity error is detected. A parity interrupt will only be 
generated if the Enable Parity Checking bit (bit 5) is also 
enabled (1). 


Bit 5 Enable Parity Checking. The Enable Parity Checking 
bit determines whether parity errors are ignored or saved 
in the parity error latch. If this bit is reset (0), parity is 
ignored. Conversely, if this bit is set (1), parity errors are 
saved. 


Bit 6 Target Mode. The Target Mode bit allows the SCSI to 
operate as either a SCSI Bus Initiator, bit reset (0), or as a 
SCSI Bus Target device, bit set (1). If the signals /ATN and 
/ACK are to be asserted on the SCSI Bus, the Target Mode 
bit must be reset (0). If the signals C//D, I//O, /MSG, and 
/REQ are to be asserted on the SCSI Bus, the Target Mode 
bit must be set (1). 


Bit7 O. Bit 7 should be written with a O for proper operation. 


Target Command Register Address 3 (Read/Write). 
When connected as a target device, the Target Command 
Register (Figure 24) allows the CPU tocontrol the SCSI Bus 
Information Transfer phase and/or to assert /REQ by writ- 
ing this register. The Target Mode bit (Mode Register, bit 
6) must be TRUE (1) for bus assertion to occur. The SCSI 
Bus phases are described in Table 3. 


Table 3. SCSI Information Transfer Phase 


ASSERT ASSERT ASSERT 


Bus Phase W/O C//D /MS 
Data Out O 0 0 
Unspecified 0 0 1 
Command 0 1 0 
Message Out 0 1 1 
Data In 1 0 0 
Unspecified 1 0 1 
Status 1 1 0 
Message In 1 1 1 


When connected as an Initiator with DMA Mode true, if the 
phase lines I//O, C//D, and /MSG do not match the phase 
bits in the Target Command Register, a phase mismatch 


interrupt is generated when /REQ goes active. To send 
data as an Initiator, the Assert I//O, Assert C//D, and Assert 
/MSG bits must match the corresponding bits in the Cur- 
rent SCSI Bus Status Register. The Assert /REQ bit (bit 3) 
has no meaning when operating as an Initiator. 


Bits 4, 5, and 6 are not used. 


Bit 7 Last Byte Sent (Read Only). The End of DMA Transfer 
bit (Bus and Status Register, bit 7) only indicates when the 
last byte was received from the DMA controller. The Last 
Byte Sent bit can be used to flag that the last byte of the 
DMA send operation has been transferred on the SCSI 
Data Bus. 


Address: 3 (Read/Write) 


[07 ] 06] bs | 4} 03 | D2] D1 | Do 


Assert I/O 
Assert C//D 
Assert /MSG 
Assert /REQ 
mye 

Last Byte Sent 


ts 


Figure 24. Target Command Register 


Current SCSI Bus Status Register Address 4 (Read 
Only). The Current SCSI Bus Register is a read-only 
register which is used to monitor seven SCSI Bus control 
signals, plus the Data Bus parity bit. For example, an 
Initiator device can use this register to determine the 
current bus phase and to poll /REQ for pending data 
transfers. This register may also be used to determine why 
a particular interrupt occurred. Figure 25 describes the 
Current SCSI Bus Status Register. 


Select Enable Register Adoress 4 (Write Only). The 
Select Enable Register (Figure 26) is a write-only register 
which is used as a mask to monitor a signal ID during a 
selection attempt. The simultaneous occurrence of the 
correct ID bit, /BSY false, and /SEL true will cause an 
interrupt. This interruptcan be disabled by resetting all bits 
in this register. If the Enable Parity Checking bit (Mode 
Register, bit 5) is active (1), parity is checked during 
selection. 
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Address: 4 (Read Only) 
[07 | 06} Ds | D4 | 3 | D2 | D1 | Do 


/DBP 
/SEL 
Wo 
C/D 
/MSG 
/REQ 
IBSY 
/RST 


[= 


Figure 25. Current SCSI Bus Status Register 


Address: 4 


[07 ] D6} Ds | D4} 03) 


(Write Only) 


/DBO 
/DB1 
/DB2 
/DB3 
/DB4 
/DB5 
/DB6 
/DB7 


lin 


Figure 26. Select Enable Register 


Bus and Status Register Address 5(Read Only). The Bus 
and Status Register (Figure 27) is a read-only register 
which can be used to monitor the remaining SCSI control 
signals not found in the Current SCSI Bus Status Registers 
(/ATN and /ACK), as well as six other status bits. The 
following describes each bit of the Bus Status Register 
individually. 


Bit 0 /ACK. Bit O reflects the condition of the SCSI Bus 
control signal /ACK. This signal is normally monitored by 
the Target device. 


Bit 1 /ATN. Bit 1 reflects the condition of the SCSI Bus 
control signal /ATN. This signal is normally monitored by 
the Target device. 


Z85C80 
SCSCI" SERIAL COMMUNICATIONS 


Address: 5 (Read Only) 
[7 | 06 | D5 | D4 | bs | D2 | D1 | Do 


/ACK 

/ATN 

Busy Error 

Phase Match 

Interrupt Request Active 
Parity Error 

DMA Request 

End of DMA 


i= 


Figure 27. Bus and Status Register 


Bit 2 Busy Error. The Busy Error bit is active if an unex- 
pected loss of the /BSY signal has occurred. This latch is 
set whenever the MONITOR BUSY bit (Mode Register, bit 
2) is TRUE and /BSY is FALSE. An unexpected loss of /BSY 
disables any SCSI outputs and resets the DMA Mode bit 
(Mode Register, bit 1). 


Bit 3 Phase Match. The SCSI signals /MSG, C//D, and 
\//O, represent the current information Transfer phase. The 
Phase Match bit indicates whether the current SCS! Bus 
phase matches the lower 3 bits of the Target Command 
Register. Phase Match is continuously updated and is only 
significant when operating as a Bus Initiator. A phase 
match is required for data transfers to occur on the SCSI 
Bus. 


Bit 4 Interrupt Request Active. Bit 4 is set if an enabled 
interrupt condition occurs. Itreflects the current state of the 
IRQ output and can be cleared by reading the Reset Parity/ 
Interrupt Register. 


Bit § Parity Error. Bit 5is set if a parity error occurs during 
a data receive or a device selection. The Parity Error bitcan 
only be set (1) if the Enable Parity Check bit (Mode 
Register, bit 5) is active (1). This bit may be cleared by 
reading the Reset Parity/Interrupt Register. 


Bit 6 DMA Request. The DMA Request bit allows the CPU 
to sample the output pin DRQ. DRQ can be cleared by 
asserting /DACK or by resetting the DMA Mode bit (bit 1) 
in the Mode Register. The DRQ signal does not reset when 
a phase-mismatch interrupt occurs. 
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Bit 7 End of DMA Transfer. Tne End of DMA Transfer bit is 
set if /EOP, /DACK, and either /RD or (WR are simulta- 
neously active for at least 100 ns. Since the /EOP signal 
can occur during the last byte sent to the Output Data 
Register, the /REQ and /ACK signals should be monitored 
to ensure that the last byte has been transferred. This bitis 
reset when the DMA Mode bit is reset (OQ) in the Mode 
Register. 


DMA Registers. Three write-only registers are used to 
initiate all DMA activity. They are: Start DMA Send, Start 
DMA Target Receive, and Start DMA Initiator Receive. 
Performing a write operation into one of these registers 
starts the desired type of DM transfer. Data presented to 
the SCSI on signals D7-DO during the register write is 
meaningless and has no effect on the operation. Prior to 
writing these registers, the DMA Mode bit (bit 1), and the 
Target Mode bit (bit 6) in the Mode Register must be 
appropriately set. The individual registers are briefly de- 
scribed as follows. 


Start DMA Send Adaress 5 (Write Only). This register is 
written to initiate a DMA send, from the DMA to the SCSI 
Bus, for either Initiator or Target role operations. The DMA 
Mode bit (Mode Register, bit 1) is set prior to writing this 
register. 


Start DMA Target Receive Adoress 6 (Write Only). This 
register is written to initiate a DMA receive - from the SCSI 
Bus to the DMA, for Target operation only. The DMA MODE 
bit (bit 1) and the Target Mode bit (bit 6) in the Mode 
Register must both be set (1) prior to writing this register. 


Start DMA Initiator Receive Address 7 (Write Only). This 
register is written to initiate a DMA receive - from the SCSI 
Bus to the DMA, for Initiator operation only. The DMA Mode 
bit (bit 6) must be false (0) in the Mode Register prior to 
writing this register. 


Reset Parity/Interrupt Address 7 (Read Only). Reading 
this register resets the Parity Error bit (bit 5), the Interrupt 
Request bit (bit 4), and the Busy Error bit (bit 2) in the Bus 
and Status Register. 


On-Chip SCSI Hardware Support. The SCSI is easy to 
use because of its simple architecture. The chip allows 
direct control and monitoring of the SCSI Bus by providing 
a latch for each signal. However, portions of the protocol 
define timings which are much too quick for traditional 
microprocessors to control. Therefore, hardware support 
has been provided for DMA transfers, bus arbitration, 
phase change monitoring, bus disconnection, bus reset, 
parity generation, parity checking, and device selection/ 
reselection. 


Arbitration is accomplished using a Bus-Free filter to 
continuously monitor /BSY. If /BSY remains inactive for at 
least 400 ns, the SCSI is considered free and Arbitration 
may begin. Arbitration will begin if the bus is free, /SEL is 
inactive, and the Arbitrate bit (Mode Register, bit 0) is 
active. Once arbitration has begun (/BSY asserted), an 
arbitration delay of 2.2 us must elapse before the Data Bus 
can be examined to determine if Arbitration is enabled. 
This delay is implemented in the controlling software 
driver. 


The Z53C80 is a clockwise device. Delays such as bus- 
free delay, bus-set delay, and bus-settle delay are imple- 
mented using gate delays. These delays may differ be- 
tween devices because of inherent process variations, but 
are well within the proposed ANSI X3.131 - 1986 specifica- 
tion. 


Interrupts. The Z53C80 provides an interrupt output 
(IRQ) to indicate a task completion or an abnormal bus 
occurrence. The use of interrupts is optional and may be 
disabled by resetting the appropriate bits in the Mode 
Register or the Select Enable Register. 


When an interrupt occurs, the Bus and Status Register and 
the Current SCSI Bus Status Register (Figures 27 and 25) 
must be read to determine which condition created the 
interrupt. IRQ can be reset simply by reading the Reset 
Parity/Interrupt Register or by an external chip reset 
/RESET active for 100 ns. 


Assuming the Z53C80 has been properly initialized, an 
interrupt will be generated if the chip is selected or 
reselected, if an /EOP signal occurs, If a parity error occurs 
during a data transfer, if a bus phase mismatch occurs, or 
if a SCSI Bus disconnection occurs. 


Selection Reselection. The Z53C80 generates a select 
interrupt if SEL is active (0), its device ID is TRUE and /BSY 
is false for at least a bus-settle delay. If I//O is active, this 
is considered a reselect interrupt. The correct !D bit is 
determined by amatch in the Select Enable Register. Only 
a single bit match is required to generate an interrupt. This 
interrupt may be disabled by writing zeros into all bits of the 
Select Enable Register. 


lf parity is supported, parity should be good during the 
selection phase. Therefore, if the Enable Parity bit (Mode 
Register, bit 5) is active, the Parity Error bit is checked to 
ensure that a proper selection has occurred. The Enable 
Parity Interrupt bit need not be set for this interrupt to be 
generated. 
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SCSI FUNCTIONAL DESCRIPTION (Continued) 


The proposed SCSI specification also requires that no 
more than two device IDs be active during the selection 
process. To ensure this, the Current SCSI Data Register is 
read. 


D7 DO 


pofofoli}xfolx 


/ACK 

/ATN 

Busy Error 

Phase Match 

Interrupt Request Active 
Parity Error 

DMA Request 

End of DMA 


= 


Figure 28. Bus and Status Register 


End Of Process (EOP) Interrupt. An End Of Process 
signal (EOP) which occurs during a DMA transfer (DMA 
Mode true) will set the END OF DMA Status bit (Bus and 
Status Register bit 7) and will optionally generate an 
interrupt if Enable EOP Interrupt bit (Mode Register, bit 3) 
is TRUE. The /EOP pulse will not be recognized (End of 
DMA bit set) unless /EOP, /DACK, and either /RD or WR 
are concurrently active for at least 50 ns. DMA transfers 


8 


D7 
Lifolo]sjofojo]x! 


/ACK 
/ATN 


Er 


l= 


Busy Error 

Phase Match 

Interrupt Request Active 
Parity Error 

DMA Request 

End of DMA 


Figure 30. Bus and Status Register 


7 
pofo}o}x{x{x}o}x 


7 
opty x] x] xfo. 


The proper values for the Bus and Status Register and the 
Current SCSI Bus Status Register are displayed in Figures 
28 and 29, respectively. 


D DO 


/DBP 
/SEL 
Vo 
C//D 
MSG 
/REQ 
IBSY 
/RST 


[= 


Figure 29. Current SCSI Bus Status Register 


can still occur if /EOP was not asserted at the correct time. 
This interrupt is disabled by resetting the Enable EOP 
Interrupt bit. 


The proper values for the Bus and Status Register and the 
Current SCSI Bus Status Register for this interrupt are 
shown in Figures 30 and 31. 


D DO 


x< 
x< 
x 


/DBP 
/SEL 
W/O 
C/D 
IMSQ 
/REQ 
IBSY 
/RST 


Figure 31. Current SCSI Bus Status Register 


A ZiLAG 


The End of DMA bit is used to determine when a block 
transfer is complete. Receive operations are complete 
when there is no data left in the chip and no additional 
handshakes occurring. The only exception to this is receiv- 
ing data as an Initiator and the Target opts to send 
additional data for the same phase. In this /REQ goes 
active and the new data is present in the Input Data 
Register. Since a phase-mismatch interrupt will not occur, 
/REQ and /ACK need to be sampled to determine that the 
Target is attempting to send more data. 


For send operations, the End of DMA bit is set when the 
DMA finishes its transfers, but the SCSI transfer may still be 
in progress. If connected as a Target, /REQ and /ACK 
should be sampled until both are false. If connected as an 
Initiator, a phase change interrupt is used to signal the 
completion of the previous phase. It is possible for the 
Target to request additional data for the same phase. In 


D7 DO 
polxfojtixfolx{x 


/ACK 

/ATN 

Busy Error 
Phase Match 


tn 


Interrupt Request Active 
Parity Error 

DMA Request 

End of DMA 


Figure 32. Bus and Status Register 


Parity Error. An interruptis generated for areceived parity 
error itthe Enable Parity Check (bit 5) and the Enable Parity 
Interrupt (bit 4) bits are set (1) in the Mode Register. Parity 
is checked during aread of the Current SCSI Data Register 
and during a DMA receive operation. A parity error can be 
detected without generating an interrupt by disabling the 
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this case, a phase change will not occur and both /REQ 
and /ACK are sampled to determine when the last byte was 
transferred. 


SCSI Bus Reset. The SCSI generates an interrupt when 
the /RST signal transitions to TRUE. The device releases all 
bus signals within a bus-clear delay of this transition. This 
interrupt also occurs after setting the Assert /RST bit 
(Initiator Command Register, bit 7). This interrupt cannot 
be disabled. (Note: /RST is not latched in bit 7 of the 
Current SCSI Bus Status Register and is not active when 
this port is read. For this case, the Bus Reset interrupt is 
determined by default.) 


The proper values for the Bus and Status Register and the 
Current SCSI Bus Status Register are displayed in Figures 
32 and 33, respectively. 


D DO 


7 
EXESESESESESERES 
| = /OBP 
/SEL 
W/O 
C//D 
MSG 
/REQ 


/RST 


Figure 33. Current SCSI Bus Status Register 


Enable Parity Interrupt bit and checking the Parity Error 
flag (Bus and Status Register, bit 5). 


The proper values for the Bus and Status Register and the 


Current SCSI Bus Status Register are displayed in Figures 
34 and 35, respectively. 
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SCSI FUNCTIONAL DESCRIPTION (Continued) 


D7 DO 
polx fits jtfojx]x 


/ACK 

/ATN 

Busy Error 
Phase Match 


Interrupt Request Active 


i= 


Parity Error 
DMA Request 
End of DMA 


Figure 34. Bus and Status Register 


Bus Phase Mismatch. The SCSI! phase lines have the 
signals |//O, C//D, and /MSG. These signals are compared 
with the corresponding bits in the Target Command Reg- 
ister: Assert |//O (bit 0), Assert C//D (bit 1), and Assert 
/MSG (bit 2). The comparison occurs continually and is 
reflected in the Phase Match bit (bit 3) of the Bus and Status 
Register. If the DMA MODE bit (Mode Register, bit 1) is 
active and a phase mismatch occurs when /REQ transi- 
tions from false to true, an interrupt (IRQ) is generated. 


A phase mismatch prevents the recognition of /REQ and 
removes the chip from the bus during an Initiator send 
operation (/DB7-/DBO and /DBP will not be driven even 


D7 


DO 
oto jolts {ojofx jo! 


/ACK 
/ATN 


Er 


Busy Error 

Phase Match 

Interrupt Request Active 
Parity Error 

DMA Request 

End of DMA 


Figure 36. Bus and Status Register 


D7 


pop tf a xix{xfox 


/DBP 
SEL 
WO 
C/D 
IMSQ 
[REQ 
/BSY 
(RST 


Figure 35. Current SCSI Bus Status Register 


LF 


through the Assert Data Bus bit (Initiator Command Reg- 
ister, bit O) is active). This may be disabled by resetting the 
DMA Mode bit (Note: It is possible for this interrupt to occur 
when connected as a Target if another device is driving the 
phase lines to a different state). 


The proper values for the Bus and Status Register and the 
Current SCS! Bus Status Register are displayed in Figures 
36 and 37, respectively. 


D7 DO 
pol st xx} x{xfo}x 


/DBP 
/SEL 
W/O 
C//D 
/MMSQ 
/REQ 
/BSY 
/RST 


EP 


Figure 37. Current SCSI Bus Status Register 
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Loss of BSY. If the Monitor Busy bit (bit 2) in the Mode 
Register is active, an interrupt is generated if the BSY 
signal goes false for at least a bus-settle delay. This 


D7 DO 
ojofojs{xfijofo} 


IACK 

/ATN 

Busy Error 

Phase Match 

interrupt Request Active 
Parity Error 

DMA Request 

End of DMA 


Ii- 


Figure 38. Bus and Status Register 


Reset Conditions. Three possible reset situations exist 
with the Z85C80, as follows: 


Hardware Chip Reset. When the signal RST is active for 
at least 100 ns, the Z53C80 device is re-initialized and all 
internal logic and control registers are cleared. This is a 
chip reset only and does not create a SCSI Bus-Reset 
condition. 


SCSI Bus Reset (/RST) Received. When a SCS! /RST 
signal is received, an IRQ interrupt is generated and achip 
reset is performed. All internal logic and registers are 
cleared, except for the IRQ interrupt latch and the Assert 
/RST bit (bit 7) in the Initiator Command Register. (Note: 
The /RST signal may be sampled by reading the Current 
SCS! Bus Status Register, however, this signal is not 
latched and may not be present when this port is read). 


SCSI Bus Reset (/RST) Issued. If the CPU sets the Assert/ 
RST bit (bit 7) in the Initiator Command Register, the /RST 
signal goes active on the SCSI Bus and an internal reset is 
performed. Again, allinternal logic and registers are cleared 
except for the IRQ interruptlatch and the Assert/RST bit (bit 
7) in the Initiator Command Register. The /RST signal will 
continue to be active until the Assert/RST bitis reset or until 
a hardware reset occurs. 


Data Transfers. Data is transferred between SCSI Bus 
devices in one of four modes: 1) Programmed I/O, 2) 
Normal DMA, or 3) Pseudo DMA. The following sections 
describe these modes in detail. (Note: for all data transfer 
operations /DACK and /SCSICS should never be active 
simultaneously.) 


interrupt is disabled by resetting the Monitor Busy bit. 
Register values are displayed in Figures 38 and 39. 


D 


7 DO 
pojofolx}x|x}o}o 


Figure 39. Current SCSI Bus Status Register 


Programmed I/O Transfers. Programmed I/O is the most 
primitive form of data transfer. The /REQ and /ACK hana- 
shake signals are individually monitored and asserted by 
reading and writing the appropriate register bits. This type 
of transfer is normally used when transferring small blocks 
of data such as command blocks or message and status 
bytes. An Initiator send operation would begin by setting 
the C//D, \//O, and /MSG bits in the Target Command 
Register to the correct state so that a phase match exists. 
In addition to the phase match condition, itis necessary for 
the Assert Data Bus bit (Initiator Command Register, bit 0) 
to be TRUE and the received I/O signal to be false for the 
Z253C80 to send data. For each transfer, the data is loaded 
into the Output Data Register. The CPU then waits for the 
/REQ bit (Current SCSI Bus Status Register, bit 5) to 
become active. Once /REQ goes active, the Phase Match 
bit (Initiator Command Register, bit 4) is set. The /REQ bit 
is sampled until it becomes false and the CPU resets the 
Assert /ACK bit to complete the transfer. 


Normal DMA Mode. DMA transfers are normally used for 
large block transfers. The SCSI chip outputs a DMA 
request (DRQ) whenever it is ready for a byte transfer. 
External DMA logic uses this DRQ signal to generate 
/DACK and a/RD or a/WR pulse to the Z53C80. DRQ goes 
inactive when /DACK is asserted and /DACK goes inactive 
some time after the minimum read or write pulse width. This 
process is repeated for every byte. For this mode, /DACK 
should not be allowed to cycle unless a transfer is taking 
place. 
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Pseudo DMA Mode. To avoid the tedium of monitoring 
and asserting the request/acknowledgment handshake 
signals for programmed |/O transfers, the system may be 
designed to implement a pseudo DMA mode. This mode 
is implemented by programming the Z53C80 to operate in 
the DMA mode, but using the CPU to emulate the DMA 
handshake. DRQ may be detected by polling the DMA 
Request bit (bit 6) in the Bus and Status Register, by 
sampling the signal through an external port, or by using 
it to generate a CPU interrupt. Once DRQ is detected, the 
CPU can perform a read or write data transfer. This CPU 
read/write is externally decoded to generate the appropri- 
ate /DACK and /RD or /WR signals. 


Often, external decoding logic is necessary to generate 
the /SCSICS signal. This same logic may be used to 
generate /DACK at no extra cost and provide an increased 
performance in programmed 1/O transfers. 


Halting a DMA Operation. The EOP signal is not the only 
way to halt a DMA transfer. A bus phase mismatch or a 
reset of the DMA MODE bit (Mode Register, bit 1) can also 
terminate a DMA cycle for the current bus phase. 


Using the /EOP Signal. If /EOP is used, it should be 
asserted for at least 50 ns while /DACK and /RD or /WR are 
simultaneously active. Note, however, that if /RD or /WR is 
not active, an interrupt is generated, but the DMA activity 
continues. The /EOP signal does not reset the DMA MODE 
bit. Since the /EOP signal can occur during the last byte 
sent to the Output Data Register, the /REQ and /ACK 
signals are monitored to ensure that the last byte has 
transferred. 
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Bus Phase Mismatch Interrupt. A bus phase mismatch 
interrupt is used to halt the transfer if operating as an 
Initiator. Using this method frees the host from maintaining 
a data length counter and frees the DMA logic from 
providing the /EOP signal. 


Resetting the DMA MODE Bit. A DMA operation may be 
halted at any time simply by resetting the DMA MODE bit. 
It is recommended that the DMA MODE bit be reset after 
receiving an /EOP or bus phase-mismatch interrupt. The 
DMA MODE bit must then be set before writing any of the 
start DMA registers for subsequent bus phases. 


If resetting the DMA Mode bit is used instead of /EOP for 
Target role operation, then care must be taken to reset this 
bit at the proper time. If receiving data as a Target device, 
the DMA Mode bit must be reset once the last DRQ is 
received and before /DACK is asserted to prevent an 
additional /REQ from occurring. Resetting this bit causes 
DRQ to go inactive. However, the last byte received 
remains in the Input Data Register and may be obtained 
either by performing a normal CPU read or by cycling 
/DACK and /RD. In most cases, /EOP is easier to use when 
operating as a Target device. 
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READ REGISTERS 

Address: 0 (Read Only) Address: 3 (Read Only) 


[07 | 06] 05 | 4} Ds | D2} Dt | bo} 


i= 


/DBO 
/DB1 
/DB2 
/DB3 
/DB4 
/DB5 
/DB6 
/DB7 


Figure 40. Current SCS! Data Register 


Address: 1 (Read Only) 


[07] 06] Ds ] D4] 03 | D2] | bo} 


i= 


Assert Data Bus 
Assert /ATN 

Assert /SEL 

Assert /BSY 

Assert /ACK 

Lost Arbitration 
Arbitration in Progress 
Assert /RST 


Figure 41. Initiator Command Register 


Address: 2 (Read Only) 


[07 ]D6] Ds | D4] D3] 02] D1 | DO 


i< 


Arbitrate 

DMA Mode 

Monitor /BSY 

Enable /EOP Interrupt 
Enable Parity Interrupt 
Enable Parity Checking 
Target Mode 

"0" 


Figure 42. Mode Register 


107 [06 |] Ds | D4] 03/2] D1 | Do 


= 


Assert I//O 
Assert C//D 
Assert /MSG 
Assert /REQ 
"" 

Last Byte Sent 


Figure 43. Target Command Register 


Address: 4 (Read Only) 


[07 | D6] 0s | D4] ps | D2] D1 | bo) 


[= 


/DBP 
/SEL 
W/O 
C//D 
IMSG 
/REQ 
/BSY 
/RST 


Figure 44. Current SCSI Bus Status Register 


Address: 5 (Read Only) 


107 |06 } 05 [D4] 03] D2] D1 | Do 


[= 


/ACK 

/ATN 

Busy Error 

Phase Match 

Interrupt Request Active 
Parity Error 

DMA Request 

End of DMA 


Figure 45. Bus and Status Register 
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‘ Z85C80 
“A aiLGis SCSCI™ SERIAL COMMUNICATIONS 


READ REGISTERS (Continued) 


Address: 6 (Read Only) Address: 7 (Read Only) 
[er [os]os]o*] os [oe] roo 7] 05] 05] os] 08] 02] roo 
os i eer 
/DB1 
X = Don't Care 
| /DB2 
/DB3 Figure 47. Reset Parity/Interrupt 
/DB4 
/DB5 
/DB6 
/DB7 


Figure 46. Input Data Register 





WRITE REGISTERS 

Address: 0 Write Only) Address: 1 ; (Write Only) 

[b7]6]0s [b4] 08] oe] or [oo [br [bs] 50+] os] oe] ot [oo 

| = /DBO | = Assert Data Bus 
/DB1 Assert /ATN 
/DB2 Assert /SEL 
/DB3 Assert /BSY 
/DB4 Assert /ACK 
/DB5 "0" 
/DB6 Test Mode 
/DB7 Assert /RST 
Figure 48. Output Data Register Figure 49. Initiator Command Register 





A 2iLOS 





Address: 2 (Write Only) 


[07 | D6] 0s ] D4] D3] D2} D1 | bo 


Arbitrate 

DMA Mode 

Monitor /BSY 

Enable /EOP Interrupt 


T= 


Enable Parity Interrupt 
Enable Parity Checking 
Target Mode 

Te 


Figure 50. Mode Register 


Address: 3 (Write Only) 


[07 | D8 [Ds | D4 |p3] D2 | D1 | bo} 


Assert I/O 
Assert C//D 
Assert /MSG 
Assert /REQ 
mye 

Last Byte Sent 


i 


Figure 51. Target Command Register 


Address: 4 (Write Only) 


[07 |p] Ds | D4 D3 |p2] 01 | bo} 


/DBO 
/DB1 
/DB2 
/DB3 
/DB4 
/DB5 
/DB6 
/DB7 


Tz 


Figure 52. Select Enable Register 


Z85C80 
SCSCI™ SERIAL COMMUNICATIONS 


Address: 5 (Write Only) 


or [oe]os[>4[os]oe[o: 00 
ee 


Figure 53. Start DMA Send 


Address: 6 (Write Only) 


[07] be | Ds } D4} ps] D2] D1 | bo 
bee 


Figure 54. Start DMA Target Receive 


Address: 7 (Write Only) 


bx TosfosTo«]os]oe]o% oo 
ie: anateceee 


Figure 55. Start DMA Initiator Receive 


Note: X = Don't care 
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Z85C80 
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ABSOLUTE MAXIMUM RATINGS 


Voltages on all pins with 


respect 10 GND accented —0.3V to +7.0V 
Operating Ambient 

Temperature ...........cceeeeees See Ordering Information 
Storage Temperature ........... eee —65°C to +150°C 


Stresses greater than those listed under Absolute Maxi- 
mum Ratings may cause permanent damage to this de- 
vice. This is a stress rating only; operation of the device at 
any condition above those indicated in the operational 
sections of these specifications is not implied. Exposure to 
absolute maximum rating conditions for extended periods 
may affect device reliability. 





STANDARD TEST CONDITIONS 


The DC characteristics and capacitance section below 
apply for the following standard test conditions, unless 
otherwise noted. All voltages are referenced to GND. 
Positive current flows into the referenced pin. Standard 
conditions are as follows: 


From Output 
Under Test 


‘eshold 
/oltage 


Vy =l4v 





Figure 56. Standard Test Dynamic Load Circuit 
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M +4.75V <V,, S$ +5.25V 
m@ GND =OV 


m T, as specified in Ordering Information 
+5V 


2.2K 


75 pF | 


Figure 57. Open-Drain Test Load 


From Output 
Under Test 








P Z85C80 
A) eilLdis SCSCI" SERIAL COMMUNICATIONS 
DC CHARACTERISTICS 

Symbol Parameter Condition Min Max Units 
Von Supply Voltage 4.75 5.25 V 
Vig High-Level Input Voltage 2.0 55 V 
Vie Low-Level Input Voltage 0.3 0.8 V 
lis High-Level Input Current Viq = 9.25V 

SCSI Bus Pins V,, = OV 50 pA 
lig High-Level Input Current Viq = 5.25V 

All Other Pins V,, = OV 10 pA 
li Low-Level Input Current Viq = 9-25V 

SCSI Bus Pins V,, = OV -50 pA 
lis Low-Level Input Current Viq = 9.25V 

All Other Pins V,, = OV -10 pA 
Visi High-Level Output Voltage lon = ~3 MA 2.4 
Vee High-Level Output Voltage low = 250 pA Vpp —0.8 V 
Vien Low-Level Output Voltage 

SCSI Bus Pins lo, = 48 MA 0.5 V 
Vig Low-Level Output Voltage 

All Other Pins lo. = 7 MA 0.5 V 
lis Supply Current 40 mA 
Cn Input Capacitance 10 pF 
one Output Capacitance 15 pF 
Cio Bidirectional Capacitance 20 pF 
T Operating Free-Air Temperature 0 70 °C 
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285C80 
SCSCI™ SERIAL COMMUNICATIONS 





AC CHARACTERISTICS 


General Timing 


PCLK 


AWI/REQ 
Request 


/WI/REQ 
Wait 


/CTS//TRxC, 
RTxC 
Receive 


RxD 


/SYNC 
External 


ICTS//TRXC, 
RTxC 


Transmit 
TxD 


ICTS/TRxC 
Output 


/RTxC 


/CTS//TRXC 


ICTS//TRXC, 
/DCD 


/SYNC 
Input 





Figure 58. General Timing 
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Z85C80 

A SILAS SCSCI™ SERIAL COMMUNICATIONS 

10 MHz 16 MHz 
No Symbol Parameter Min Max Min Max Notes tf 
1 TdPC(REQ) PCLK FALL to W//REQ Valid Delay 200 110 
2 TdPC(W) PCLK FALL to Wait Inactive Delay 300 180 
3 TsRXC(PC) /RxC Rise to PCLK Rise Setup Time N/A N/A N/A N/A [1,4] 
4 TsRXD(RXCr) RxD to /RxC Rise Setup Time 0 0 [1] 
5 ThRXD(RXCr) RxD to /RxC Rise Hold Time 125 50 [1] 
6 TSRXD(RXCf) RxD to/RxC FALL Setup Time 0 0 [1,5] 
7 ThRXD(RXCf) RxD to /RxC FALL Hold Time 125 50 [1,5] 
8 TsSY(RXC) ISYNC to /RxC Rise Setup Time -150 —100 [1] 
9 ThSY(RXC) ISYNC to /RxC Rise Hold Time 5TcPc 5TcPc [1] 
10 TsTXC(PC) /TxC FALL to PCLK Rise Setup Time N/A N/A [2,4] 
11 TdTXC(TXD) /TxC FALL to TxD Delay 150 85 [2] 
12 TdTxCr(TXD) /TxC Rise to TxD Delay 150 85 [2,5] 
13 TdTXD(TRX) TxD to /TRxC Delay 140 80 
14 TwRTXh /RTxC High Width 120 80 [6] 
15 TwRTXl /RTxC Low Width 120 80 [6] 
16a  TcRTX /RTxC Cycle Time 400 244 [6,7] 
166  TxRX(DPLL) DPLL Cycle Time 50 31 [7,8] 
17 TcRTXX Crystal Oscillator Period 100 1000 100 1000 [3] 
18 TwTRXh /TRxC High Width 120 80 [6] 
19 TwIRXl! /TRxC Low Width 120 80 [6] 
20 TcTRX /TRxC Cycle Time 400 244 [6,7] 
21 TWEXT /DCD or /CTS Pulse Width 120 70 
22 TwSyY ISYNC Pulse Width 120 70 
Notes: 


[1] /RxC is /RTxC or TRxC, whichever is supplying the receive clock. 
[2] /TxC is /TRxC or RTxC, whichever is supplying the transmit clock. 


[3] Both /RTxC and /SYNC have 300 pF capacitors to ground connected to them. 
[4] Synchronization of /RxC to PCLK is eliminated in divide by four operation. 


{5] Parameter applies only to FM encoding/decoding. 
[6] Parameter applies only for transmitter and receiver; DPLL and baud rate timing requirements are identical to case PCLK requirements. 
[7] The maximum receive or transmit data is 1/4 PCLK. 
[8] Applies to DPLL clock source only. Maximum data rate of 1/4 PCLK still applies. DPLL clock should have a 50% duty cycle. 


t+ Units in nanoseconds (ns) 
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i Z85C80 
a 2iLdis SCSCI” SERIAL COMMUNICATIONS 


AC CHARACTERISTICS 
Z85C80 System Timing 





/CTS//TRxG 
Receive 


/W//REQ 
Request 


/W//REQ 
Wait 


/SYNC 
Output 


ANT 


/RTxC 
Transmit 


W//REQ 
Request 


/W//REQ 
Wait 


/DTR//REQ 
Request 


ANT 


(ce) 6) (cx) >) 3) (—) 


/CTS//TRXC, ° 
/DCD 


~ 


ISYNC 
Input 


~ 


J 


ANT 


Figure 59. System Timing 
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10 MHz 16 MHz 

No Symbol Parameter Min Max Min Max Notes f 
1 TdRXC(REQ) /RxC Rise to W//REQ Valid 8 12 8 12 [2] 
2 TdRXCW) /RxC Rise to Wait Inactive 8 14 8 14 [1,2] 
3 TdRXC(SY) /RxC Rise to /SYNC Valid 4 7 4 7 [2] 
4 TdRXC(INT) /RxC Rise to /INT Valid Delay 10 16 10 16 [1,2] 
5 TdTXC(REQ) [TxC Fall to W//REQ 5 8 5 8 [3] 
6 TdTXC(W) [TxC Fall to Wait Inactive 5 11 5 11 [1,3] 
7 TdTXC(DRQ) /TxC Fall to /DTR//REQ Valid 4 7 4 7 [3] 
8 TdT XC(INT) [TxC Fall to /INT Valid 6 10 6 10 [1,3] 
9 TdSY(INT) ISYNC to /INT Valid 2 6 2 6 [1] 
10 TdEXT(INT) /DCD or /CTS//TRxC to /INT Valid 2 6 2 6 [1] 


Notes: 

[1] Open-drain output measured with open-drain test load. 

[2] /RxC is /RTxC or /CTS//TRxC, whichever is supplying the receive clock. 
[3] /TxC is /CTS//TRxC or RTxC, whichever is supplying the transmit clock. 


+ Units equal to TcPC 
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. Z85C80 
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AC CHARACTERISTICS 
Z85C80 Additional Timing 


—(1) 
~ a 
(5) 


©) 


A//B, D//C 


) 


\, 

eo 

ou 

e| | 

i cL 


/INTACK 


/SCCCS 


_ 
“ be | 
@ === 
yr 
- feb 
. | 
ae Se a a 
oe 
IWR 
= 
D7-DO 
Wit Dai 
ae ae 
elke. 
- ar 
Wait 
a 
/W//REQ 
Request 
aS: 
/DTR//REQ €) 
Request 
/INT 





Figure 60. Read/Write Timing 
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PCLK 
/INTACK 
19 
/RD 
D7-D0 
/INT 
Figure 61. Interrupt Acknowledge Timing 
/WR 
(42) 43) 
/RD 





Figure 62. Reset Timing 


/SCCCS \ / \ 


45) 
/RD or WR 


Figure 63. Cycle Timing 
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ASILGS 
AC CHARACTERISTICS 


Additional Timing 





= 
re) 


OOnN! OaOA!] WM — 


Symbol 


TwPCl 
TwPCh 
TIPC 


TrPC 
TcPC 
TsA(WR) 


ThA(WR) 
TsA(RD 
ThA(RD) 


TsIA(PC) 
TsIAi(WR) 
ThiA(WR) 


TsIAi(RD) 
ThIA(RD) 
ThIA(PC) 


TsCEI(WR) 
ThCE(WR) 
TsCEh(WR) 


TsCEI(RD) 
ThCE(RD) 
TsCEh(RD) 


TwRDI 
TdRD(DRA) 
TdRDr(DR) 


TdRDI(DR) 
TdRD(DRz) 
TdA(DR) 


TWWRI 
TsDW(WR) 
THDW(WR) 


TaWR(W) 
TdRD(W) 
TdWRi(REQ) 


TdRDf(REQ) 
TdWRr(REQ) 
TdRDr(REQ) 


TdPC(INT) 
TdIAiRD) 
TwRDA 


TdRDA(DR) 
TdRDA(INT) 
TdRD(WRQ) 


Parameter 


PCLK Low Width 
PCLK High Width 
PCLK Fall Time 


PCLK Rise Time 
PCLK Cycle Time 
Address to /WR Fall Setup Time 


Address to /WR Rise Hold Time 
Address to /RD Fall Setup Time 
Address to /RD Rise Hold Time 


/INTACK to PCLK Rise Setup Time 
/INTACK to WR Fall Setup Time 
/INTACK to (WR Rise Hold Time 


[INTACK to /WR Fall Setup Time 
/INTACK to /RD Rise Hold Time 
/INTACK to PCLK Rise Hold Time 


/SCCCS Low to /WR Fall Setup Time 
/ISCCCS to /WR Rise Hold Time 
/SCCCS High to /WR Fall Setup Time 


/SCCCS Low to /RD Fall Setup Time 
/SCCCS to /RD Rise Hold Time 
/SCCCS High to /RD Fall Setup Time 


/RD Low Width 
/RD Fall to Read Data Active Delay 
/RD Rise to Read Data Not Valid Delay 


/RD Fall to Read Data Valid Delay 
/RD Rise to Read Data Float Delay 
Address to Read Data Valid Delay 


/WR Low Width 
Write Data to (WR Fall Setup Time 
Write Data to /WR Rise Hold Time 


IWR Fall to Wait Valid Delay 
/RD Fall to Wait Valid Delay 
/WR Fall to (W//REQ Not Valid Delay 


/RD Fall to W//REQ Not Valid Delay 
MWR Fall /DTR//REQ Not Valid Delay 
/RD Rise to /DTR//REQ Not Valid Delay 


PCLK Fall to /INT Valid Delay 


/INTACK to /RD Fall (Acknowledge) Delay 


/RD (Acknowledge) Width 


/RD Fall (Acknowledge) to Read Data Valid Delay 


/RD Fall to /INT Inactive Delay 
/RD Rise to /WR Fall Delay for No Reset 


10 MHz 

Min Max 

40 1000 

40 1000 
10 
10 

100 2000 

50 

0 

50 

0 

20 

130 

0 

130 

0 

30 

0 

0 

50 

0 

0 

50 

125 

0 

0 
120 
35 
180 

125 

10 

0 
160 
160 
160 
160 
4TcPC 
N/A 
450 

125 

125 

120 
320 

15 


285C. 
SCSCI™ SERIAL COMMUNICATIONS 


16 MHz 

Min Max 

26 1000 

26 1000 
5 
5 

61 2000 

35 

0 

35 

0 

15 

75 

0 

75 

0 

15 

0 

0 

30 

0 

0 

30 

70 

0 

0 
65 
20 
100 

70 

10 

0 
80 
80 
80 
80 
4TcPc 
N/A 
175 

75 

70 

70 
200 

10 


Notes Tf 


[1] 


[1] 


[1] 
[1] 
[1] 


[1] 


[2] 
[2] 


[3] 
[3] 


[2] 
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10 MHz 16 MHz 
No Symbol Parameter Min Max Min Max Notes t 
43 TdWRQ(RD) IWR Rise to /RD Fall Delay for No Reset 15 10 
44 TwRES /WR and /RD Coincident Low for Reset 100 75 
45 Tre Valid Access Recovery Time 3.5TcPc 3.5TcPc [1] 





Notes: 

[1] Parameter is guaranteed by design and does not apply to Interrupt Acknowledge transactions. 
[2] Open-drain output, measured with open-drain test load. 

[3] Parameter is system dependent. 


t Units in nanoseconds (ns) 
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ASILAS 


AC CHARACTERISTICS 
DMA Read Target Receive Cycle 


DRO 
| (1) (2) 
/DACK 7 


/RD 


285080 
SCSCI™ SERIAL COMMUNICATIONS 


-« IIR KZ 
/EOP ‘ and | 

/REQ 7 

~~ (KI. 


Figure 64. DMA Read Target Receive Cycle 


285C80 
ASILAS SCSCI™ SERIAL COMMUNICATIONS 


AC CHARACTERISTICS 
DMA Read Target Receive Cycle 











No Description Min Max Units 
1 DRQ Low from /DACK Low 100 ns 
2 /DACK High to DRQ High N/A ns 
3 /DACK Hold Time from End of /RD 0 ns 
4 Data Access Time from Read Enable* 100 ns 
5 Data Hold Time from End of /RD 20 ns 
6 Width of /EOP Pulse [1] 70 ns 
7 JACK Low to DRQ High 110 ns 
8 /DACK High to /REQ Low (/ACK High) 120 ns 
9 /ACK Low to /REQ High 125 ns 
10 [ACK High to /REQ Low (/DACK High) 120 ns 
11 Data Setup Time to /ACK 20 ns 
12 Data Hold Time from /ACK 65 ns 
Notes 


[1] /EOP, /RD, and /DACK must be concurrently Low for at least T6 for proper recognition of the /EOP pulse. 
* Read Enable is the occurrence of /RD and /DACK. 
N/A - Not Applicable. Zilog does not test this spec. 


oi 
N 





® SILC 


AC CHARACTERISTICS 
MA Read Initiator Receive Cycle 


DRQ 
/DAGK a 


D7-D0 a 
MLLLLALLELL <4 LLLLLL. 


© 


(8) Y) 
/ACK 


way 


285C80 
SCSCI™ SERIAL COMMUNICATIONS 


/RD 


Figure 65. DMA Read Initiator Receive Cycle 
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AC CHARACTERISTICS 
DMA Read Initiator Receive Cycle 











No Description Min Max Units 
| DRQ Low from /DACK Low 100 ns 
2 /DACK High to DRQ High N/A ns 
3 /DACK Hold Time from End of /RD ¢) ns 
4 Data Access Time from Read Enable* 100 ns 
5 Data Hold Time from End of /RD 20 ns 
6 Width of /EOP Pulse [1] 70 ns 
7 /REQ Low to DRQ High 140 ns 
8 /REQ Low to /ACK Low [3] 115 ns 
9 /REQ High to /ACK High [2] 100 ns 
10 Data Setup Time to /REQ 20 ns 
11 Data Hold Time from /REQ 65 ns 
Notes 


[1] /EOP, /RD, and /DACK must be concurrently Low for at least T6 for proper recognition of the /EOP pulse. 
* Read Enable is the occurrence of /RD and /DACK. 

[2] For Fast Ack operation. /ACK will be automatically released after /REQ. 

[3] Guaranteed by design 

N/A - Not Applicable. Zilog does not test this spec. 





ol 
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AC CHARACTERISTICS 
DMA Write Initiator Send Cycle 





/DACK 


fi 


MWR 


D7-D0 Sf /, 


/REQ 7 
(8) Phi 
IACK 


43) 


owas “We — — K77777N 


Figure 66. DMA Write Initiator Send Cycle 
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if 
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AC CHARACTERISTICS 
DMA Write Initiator Send Cycle 





No Description Min Max Units 
1 DRQ Low from /DACK Low 100 ns 
2 /IDACK High to DRQ High N/A ns 
3 Write Enable Width* 70 ns 
4 /IDACK Hold from End of (WR 0 ns 
5 Data Setup to End of Write Enable” [3] 30 ns 
6 Data Hold Time from End of [WR 40 ns 
7 Width of /EOP Pulse [1] 70 ns 
8 /REQ Low to /ACK Low 55 115 [3] ns 
9 /REQ High to DRQ High 70 ns 
10 7REQ High to /ACK High | 90 ns 
14 MWR High to Valid SCSI Data 100 ns 
12 Data Hold from Write Enable* 15 ns 
13 Data Setup to /ACK Low 55 ns 
Notes: 


[1] /EOP, WR, and /DACK must be concurrently Low for at least T7 for proper recognition of the /EOP pulse. 
* Write Enable is the occurrence of /WR and /DACK. 

[2] For fast ACK operations, /ACK should be released after /REQ. 

[3] Guaranteed by design 

N/A - Not Applicable. Zilog does not test this spec. 
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AC CHARACTERISTICS 
DMA Write Target Send Cycle 


DRO 
) 2) 
/DACK 


MWR 


Z85C80 
SCSCI™ SERIAL COMMUNICATIONS 


D7-D0 


/EOP 


/REQ 


/ACK 





/DB7-/DB0, 
/DBP 


Figure 67. DMA Write Target Send Cycle 





Z85C80 

A e2jilGs SCSCI™ SERIAL COMMUNICATIONS 
AC CHARACTERISTICS 
DMA Write Target Send Cycle 

No Description Min Max Units 

1 DRQ Low from /DACK Low 100 ns 

2 /DACK High to DRQ High N/A ns 

3 Write Enable Width* 70 ns 

4 /DACK Hold from /WR High 0 ns 

5 Data Setup to End of Write Enable* [2] 30 ns 

6 Data Hold Time from End of WR 40 ns 

7 Width of /EOP Pulse [1] 70 ns 

8 /ACK Low to /REQ High 125 ns 

9 /REQ from End of /DACK (/ACK High) 130 ns 

10 /ACK Low to DRQ High (Target) 110 ns 

11 /ACK High to /REQ Low (/DACK High) 130 ns 

12 Data Hold from Write Enable 15 ns 

13 Data Setup to /REQ Low (Target) 60 ns 
Notes: | 


[1] /EOP, WR, and /DACK must be concurrently Low for at least T7 for proper recognition of the /EOP pulse. 


* Write Enable is the occurrence of /IOW and /DACK 
{2] Guaranteed by design 
N/A Not Applicable - Zilog does not test this spec. 
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AC CHARACTERISTICS 
CPU Write Cycle 
TTX CMR 
| F 
/SCSICS 
amram lard 
WR 


°° ALLLL LL) a LLLLLL 


Figure 68. CPU Write Cycle 


AC CHARACTERISTICS 
CPU Write Cycle 
No Description Min Max Units | 
1 Address Setup to Write Enable* 10 ns 
2 Address Hold from End Write Enable* [1] 0 ns 
3 Write Enable Width* 40 ns 
4 Chip Select Hold from End of (WR 0 ns 
5 Data Setup to end of Write Enable” 20 ns 
6 Data Hold Time form End of (WR 20 ns 
Note: 
* Write Enable is the occurrence of (WR and /SCSICS. 
[1] Guaranteed by design 
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AC CHARACTERISTICS 
CPU Read Cycle 


na U__} LLLLLL 


2) 
/SCSICS 


oral 
/ARD 4 


nee TLL > LLLLLL 


Figure 69. CPU Read Cycle 





AC CHARACTERISTICS 

CPU Read Cycle 
No Description Min Max Units 
1 Address Setup to Read Enable* 10 ns 
2 Address Hold from End Read Enable” [1] 0 ns 
3 Chip Select Hold from End of /RD 0 ns 
4 Data Access Time from Read Enable* 100 ns 
5 Data Hold Time from End of Read Enable* 20 ns 


Note: 
* Read Enable is the occurrence of /RD and /SCSICS. 
[1] Guaranteed by design. 
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AC CHARACTERISTICS 
Selection 





/SCCCS 


ISCSICS 


Figure 70. Selection 


AC CHARACTERISTICS 
Selection 





No Description Min Max Units 


1 /SCCCS to /SCSICS 100 ns 
2 /ISCSICS to /SCCCS 100 ns 
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AC CHARACTERISTICS 
Arbitration 
/RST 
/SEL 
/BSY 
ARB 
/BSY (IN) 
Figure 71. Arbitration 
AC CHARACTERISTICS 
Arbitration 
No Description Min Max Units Note 
1 Bus Clear from /SEL Low 600 ns 
2 Arbitrate Start from /BSY False 1200 2400 ns [1] 
3 Bus Clear from /BSY High 1100 
Note: 


[1] Guaranteed by design, not tested. 
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AC CHARACTERISTICS 


Reset 
/RESET J | 
Figure 72. Reset 
AC CHARACTERISTICS 
Reset 
No Description Min Max Units 
1 Minimum Width of /RESET 100 ns 
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PACKAGE INFORMATION 













Al 
45° 0.662051 
026/.020 


—— 


1213/1067 
048/7,042 


tf SBerbie 
020/014 po 


=) 
wa 
032/,026 


R 4420.64 
045/.02e5 


DIMENSION FROM CENTER 
TO CENTER OF RADII 





NOTES: 


1, CONTROLLING DIMENSIONS : INCH 
2. LEADS ARE COPLANAR WITHIN .004 IN. 
3. DIMENSION + _MM_ 

INCH 





68-Pin PLCC Package Diagram 












A Fema, -aenerer [et 
12 Poon [wax [ww | wax | 
va [135 | 160 | 053 | 063 

_ (car o0s 020 | one | 08 | 

f re | ois | 26 | 16 | 010 

= Te | o10 | o20 | oc | ooo | 

: wo [1595 | 1615 | 624 | 636 | 

E ra [1390 | 1410 [517 | 555 

: ne | 1585 | 1615 | 624 | 66 | 

p 


1. CONTROLLING DIMENSIONS + MM 


2, MAX COPLANARITY + .J0mm 
c 004" 





100-Pin VQFP Package Diagram 
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A SILAS 
ORDERING INFORMATION 
Z85C80 

68-Pin PLCC 
10 MHz 16 MHz 
Z85C8010VSC Z85C8016VSC 
Codes 
Package 


V = Plastic Chip Carrier 
A = Very Small Plastic Quad Flat Pack 


Temperature 
S = 0°C to +70°C 


Environmental 
C = Plastic Standard 
E = Hermetic Standard 


Example: 


: 285C80 
SCSCI™ SERIAL COMMUNICATIONS 


100-Pin VQFP 
16 MHz 
Z85C8016ASC 


Z 85C80 16 V S C __— isaZ85C80, 16 MHz, VOFP, 0°C to +70°C, Plastic Standard Flow 


| LL Environmental Flow 
Temperature 


Package 
Speed 


Product Number 
Zilog Prefix 
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Integrated Serial Communication Controller 
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FEATURES 


m Two General-Purpose SCC Channels, Four DMA 


Channel; and a Universal Bus Interface Unit. 
m Software Compatible to the Zilog CMOS SCC 


m@ Four DMA channels; Two Transmit and Two Receive 
Channels to and from the SCC. 


m Four Gigabyte Address Range per DMA Channel 


Flyby DMA Transfer Mode 
Programmable DMA Channel Priorities 


Independent DMA Register Set 


A Universal Bus Interface Unit Providing a Simple 
Interface to Most CPUs with a Multiplexed or Non- 
Multiplexed bus; Compatible with 680 x 0 and 8 x 86 
CPUs. 


m 32-Bit Addresses Multiplexed to 16-Pin Address/Data 
Lines 


m 8-Bit Data Supporting High/Low Byte Swapping 
m 10 and 16 MHz Timing 


m 68-Pin PLCC 


PRODUCT SPECIFICATION 


216635/Z85C35 


CMOS ISCC™ INTEGRATED SERIAL 
COMMUNICATIONS CONTROLLER 


Supports all Zilog CMOS SCC Features: 


m Two Independent, 0 to 4.0 Mbit/Second, Full-Duplex 
Channels, each with a Separate Crystal Oscillator, 
Baud Rate Generator, and Digital Phase-Locked Loop 
Circuit for Clock Recovery. 


@ Multi-Protocol Operation Under Program Control; 
Programmable for NRZ, NRZI, or FM Data Encoding. 


m Asynchronous Mode with Five to Eight Bits and One, 
One and One-Half, or Two Stop Bits per Character; 
Programmable Clock Factor; Break Detection and 
Generation; Parity, Overrun, and Framing Error 
Detection. 


m@ Synchronous Mode with Internal or External Character 
Synchronization on one or two Synchronous Characters 
and CRC Generation and Checking with CRC-16 or 
CRC-CCITT Preset to Either 1’s or 0's. 


m SDLC/HDLC Mode with Comprehensive Frame-Level 
Control, Automatic Zero Insertion and Deletion, I-Field 
Residue Handling, Abort Generation and Detection, 
CRC Generation and Checking, and SDLC Loop Mode 
Operation. 


m Local Loopback and Auto Echo Modes 


@ Supports T1 Digital Trunk 


Enhanced SDLC 10 x 19 Status FIFO for DMA Support 





GENERAL DESCRIPTION 


The Z85C35, directly equivalent to the Z16C35 ISCC, is a 
CMOS superintegrated device with a flexible Bus Interface 
Unit (BIU) connecting a built-in Direct Memory Access 
(DMA) cell to the CMOS Serial Communications Control 
(SCC) cell. 


The ISCC is a dual-channel, multi-protocol data communi- 
cations peripheral which easily interfaces to CPU’s with 


either multiplexed or non-multiplexed address and data 
buses. The advanced CMOS process offers lower power 
consumption, higher performance, and superior noise 
immunity. The programming flexibility of the internal regis- 
ters allow the ISCC to be configured for a wide variety of 
serial communications applications. The many on-chip 
features such as, streamlined bus interface, four channel 
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GENERAL DESCRIPTION (Continued) 


DMA, baud rate generators, digital phase-locked loops, 
and crystal oscillators dramatically reduce the need for 
external logic. Additional features, including a 10 x 19 bit 
status FIFO, are added to support high speed SDLC 
transfers using on-chip DMA controllers (Figure 1). 


The ISCC can address up to four gigabytes per DMA 
channel by using the /UAS and /AS signals to strobe out 
32-bit multiplexed addresses. 


The ISCC handles asynchronous formats, synchronous 
byte-oriented protocols such as IBM Bisync, and synchro- 
nous bit-oriented protocols such as HDLC and IBM SDLC. 
This versatile device supports virtually any serial data 
transfer application (terminals, printers, diskette, tape 
drives, etc.). 


The device can generate and check CRC codes in any 
synchronous mode and can be programmed to check 
data integrity in various modes. The ISCC alsohas facilities 
for modem controls in both channels. In applications 
where these controls are not needed, the modem controls 
can be used for general-purpose |/O. 


The standard Zilog interrupt daisy chain is supported for 
interrupt hierachy control. Internally, the SCC cell has 
higher interrupt priority than the DMA cell. 

The DMA cell consists of four DMA channels; one for 
transmit and one for receive to and from each SCC chan- 


lE| 


ANT 


Control Signals ; 


AD15-ADO <____) 


IEO 






AD15-AD8 


4 Channel DMA 
! 
/BUSACK 
I 
J 
Ce ee /BUSREQ 
| IEO 


nel, respectively. The cycle time for each DMA transfer is 
400 ns for the 10 MHz version. There is no idle cycle 
between DMA transfers. 


The DMA cell adopts a simple fly-by mode DMA transfer, 
allowing easy programming of the DMA cell and yet 
providing a powerful and efficient DMA access. The cell 
does not support memory-to-memory transfer. 


Priorities between the four DMA channels are program- 
mable to custom-fit user applications. Arbitration of Bus 
priority control signals between the ISCC DMA and other 
system DMA’s should be handled outside the ISCC. 


The BIU has a universal interface to most system/CPU bus 
structures and timing. The first write to the ISCC after a 
hardware reset will confirm the bus interface type being 
implemented. 


Notes: 
All Signals with a preceding front slash, '/", are active Low, é.g., 
B//W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vee Vop 
Ground GND Vsg 
-------------; 
I 
I 
I 
ANT IE! I 
Channel A 
i 
Channel B 
Request 





Figure 1. Block Diagram 














: Z16C35/Z85C35 
“A Silas CMOS ISCC" 
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Ei = $ 2 7 2 o 2 a z@ & 
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PTT tT Tete TL Tt Te TE 
1 
IEO /BUSREQ 
/NT | PCLK 
ISYNCA /SYNCB 
/RTxCA /RTxCB 
GND GND 
vcc vcc 
ADO AD8 
AD1 ISCC AD9 
AD2 Z16C35 AD10 
AD3 ADI 
AD4 AD12 
AD5 AD13 
AD6 AD14 
AD7 AD15 
GND GND 
VCC VCC 
NIC NIC 
Tu UU Uo UU UU ooo 
xtae ete qeoodiawmadaaa®n a} [=@) 
QQSQEFLL R424 RRP ZER 
@SEGESRS-=S85E 5822 
Figure 2. Pin Assignments 
PIN DESCRIPTION 


The following section describes the Z16C35 pin functions. 
Figure 2 details the respective pin functions and pin 
assignments. All references to DMA are internal. 


ICTSA, /CTSB Clear To Send (inputs, active Low). If these 
pins are programmed as Auto Enables, aLowon the inputs 
enables the respective transmitters. If not programmed as 
Auto Enables, they may be used as general-purpose 
inputs. Both inputs are Schmitt-trigger buffered to accom- 
modate slow rise-time inputs. The SCC cell detects pulses 
on these inputs and can interrupt the CPU on both logic 
level transitions. 


/DCDA, /DCDB Data Carrier Detect (inputs, active Low). 
These pins function as receiver enables if they are pro- 
grammed for Auto Enables; otherwise they are used as 
general-purpose input pins. Both pins are Schmitt-trigger 
buffered to accommodate slow rise time signals. The SCC 
cell detects pulses on these pins and can interrupt the CPU 
on both logic level transitions. 


/OTRA, /DTRB Data Terminal Ready (outputs, active Low). 
These outputs follow the state programmed into the DTR 
bit. 


IEI /nterrupt Enable In (input, active High). IEl is used with 
IEO to form an interrupt daisy chain when there is more 
than one interrupt driven device. A high IEI indicates that 
no other higher priority device has an interrupt under 
service or is requesting an interrupt. The SCC cell has a 
higher interrupt priority than the DMA cell. 


IEO Interrupt Enable Out (output, active High). IEO is High 
only if IEl is High and the CPU is not servicing the ISCC 
(SCC or DMA) interrupt, or the ISCC is not requesting an 
interrupt (Interrupt Acknowledge cycle only). IEO is con- 
nected to the next lower priority device’s IEI input and thus 
inhibits interrupts from lower priority devices. 


ANT Interrupt(output, active Low). This signal is activated 
when the SCC or DMA requests an interrupt. Note that /INT 
is pulled high and is not an open-drain output. This signal 
tristates at reset. 
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PIN DESCRIPTION (Continued) 


ANTACK Interrupt Acknowledge (input, active Low). This 
is a strobe which indicates that an interrupt acknowledge 
cycle is in progress. During this cycle, the SCC and DMA 
interrupt daisy chain is resolved. The device is capable of 
returning an interrupt vector that may be encoded with the 
type of interrupt pending during this acknowledge cycle 
when RD or DS become high. INTACK may be pro- 
grammed to accept a status acknowledge, a single pulse 
acknowledge, or a double pulse acknowledge. This is 
programmed in the Bus Configuration Register (BCR). The 
double pulse acknowledge is compatible with 8 x 86 family 
microprocessors. 


PCLK Clock(input). This is the master SCC and DMA clock 
used to synchronize internal signals. PCLK is a TTL level 
signal. PCLK is notrequired to have any phase relationship 
with the master system clock. 


RxDA, RxDB Feceive Daia (inputs, active High). These 
input signals receive serial data at standard TTL levels. 


/RTxCA, /RTxCB Receive/Transmit Clocks (inputs, active 
Low). These pins can be programmed to several modes of 
operation. In each channel, RTxC may supply the receive 
clock, the transmit clock, the clock for the baud rate 
generator, or the clock for the Digital Phase-Locked Loop. 
These pins can also be programmed for use with the 
respective SYNC pins as a crystal oscillator. The receive 
clock may be 1, 16, 32, or 64 times the data rate in 
asynchronous modes. 


IRTSA, /RTSB Request To Send (outputs, active Low). 
When the Request To Send (RTS) bit in Write Register 5 is 
set, the RTS signal goes Low. When the RTS bit is reset in 
the Asynchronous mode and Auto Enable is on, the signal 
goes High after the transmitter is empty. In Synchronous 
mode or in Asynchronous mode with Auto Enable off, the 
RTS pin strictly follows the state of the RTS bit. Both pins 
can be used as general-purpose outputs. 


ISYNCA, /SYNCB Synchronization (inputs or outputs, 
active Low). These pins can act either as inputs, outputs, 
or part of the crystal oscillator circuit. In the Asynchronous 
Receive mode (crystal oscillator option not selected), 
these pins are inputs similar to CTS and DCD. In this mode, 
transitions on these lines affect the state of the Synchro- 
nous/Hunt status bits in Read Register 0 but have no other 
function. 


In External Synchronization mode with the crystal oscillator 
not selected, these lines also act as inputs. In this mode, 
SYNC must be driven Low to receive clock cycles after the 
last bit in the synchronous character is received. Charac- 
ter assembly begins on the rising edge of the receive clock 
immediately preceding the activation of SYNC. 


In the Internal Synchronization mode (Monosync and 
Bisync) with the crystal oscillator not selected, these pins 
act as outputs and are active only during the part of the 
receive clock cycle in which synchronous condition is not 
latched. These outputs are active each time a synchroni- 
zation pattern is recognized (regardless of character bound- 
aries). InSDLC mode, the pins act as outputs and are valid 
on receipt of a flag. 


TxDA, TxDB Transmit Data (outputs, active high). These 
output signals transmit serial data at standard TTL levels. 


/TRxCA, /TRxCB Transmit/Receive Clocks (inputs or out- 
puts, active Low). These pins can be programmed in 
several different modes of operation. TRxC may supply the 
receive clock or the transmit clock in the input mode or 
supply the output of the Digital Phase-Locked Loop, the 
crystal oscillator, the baud rate generator, or the transmit 
clock in the output mode. 


ICE Chip Enable (input, active Low). This signal selects the 
ISCC for a peripheral read or write operation. This signal is 
not used when the ISCC is bus master. 


AD15-ADO Data bus (bidirectional, tri-state). These lines 
carry data and commands to and from the ISCC. 


/RD Read (bidirectional, active Low). When the ISCC is a 
peripheral (i.e. bus slave), this signal indicates a read 
operation and when the ISCC is selected, enables the 
ISCC’s bus drivers. As an input, /RD indicates that the CPU 
wants to read from the ISCC read registers. During the 
Interrupt Acknowledge cycle, /RD gates the interrupt vec- 
tor onto the bus if the ISCC is the highest priority device 
requesting an interrupt. When the ISCC is the bus master, 
this signal is used to read data. As an output, after the ISCC 
has taken control of the system buses, /RD indicates a 
DMA-controlled read from a memory or I/O port address. 


IWR Write (bidirectional, active Low). When the ISCC is 
selected, this signal indicates a write operation. As an 
input, this indicates that the CPU wants to write control or 
command bytes to the ISCC write registers. As an output, 
after the ISCC has taken control of the system buses /WR 
indicates a DMA-controlled write to a memory or I/O port 
address. 


/DS Data Strobe (bidirectional, active Low). A Low on this 
signal indicates that the AD15-ADO bus is used for data 
transfer. When the ISCC is not in control of the system bus 
and the external system is transferring information to or 
from the ISCC, /DS is a timing input used by the ISCC to 
move data to or from the AD15-AD0O bus. Datais written into 
the ISCC by the external system on the Low to High /DS 
transition. Data is read from the ISCC by the external 
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system while /DS is Low. There are no timing requirements 
between /DS as an input and ISCC clock; this allows use 
of the ISCC with a system bus which does not have a 
bussed clock. 


During a DMA operation when the ISCC is in control of the 
system, DS is an output generated by the ISCC and used 
by the system to move data to or from the AD15-ADO bus. 
When the ISCC has bus control, it writes to the external 
system by placing data on the AD15-ADO bus before the 
High-to-Low DS transition and holds the data stable until 
after the Low-to-High DS transition; while reading from the 
external system, the Low-to-High transition of DS inputs 
data from the AD15-ADO bus into the ISCC. 


R/W Read/Write (bidirectional). Read polarity is High and 
write polarity is Low. When the ISCC is bus master, R//W 
indicates the data direction of the current bus transaction, 
and is stable from when AS is High until the bus transaction 
ends. When the ISCC is notin control of the system bus and 
the external system is transferring information to or from 
the ISCC, R/W is a status input used by the ISCC to 
determine if data is entering or leaving on the AD15-ADO 
bus during /DS time. In such a case, Read (High) indicates 
that the system is requesting data from the ISCC and Write 
(Low) indicates that the system is presenting data to the 
ISCC. The only timing requirements for R//W as an inputare 
defined relative to DS. When the ISCC is in control of the 
system bus, R//W is an output generated by the ISCC, with 
Read indicating that data is being requested from the 
addressed location or device, and Write indicating that 
data is being presented to the addressed location or 
device. 


IUAS Upper Address Strobe (Output, active Low). This 
signal is used if the address is more than 16-bit. The upper 
address, A31-A16, can be latched externally by the rising 
edge of this signal. /UAS is active first before AS becomes 
active. This signal and AS are used by the DMA cell. 


IAS Lower Address Strobe (Bidirectional, active Low). 
When the ISCC is bus master, this signal when an output, 
is used as a lower address strobe for AD15-ADO. It is used 
in conjunction with UAS since the address is 32-bits. This 
signal and /UAS are used by the DMA cell when it is bus 
master. When ISCC is not bus master, this signal is used 
in the multiplexed bus modes to latch the address on the 
AD lines. The /AS signal is not used in the non-multiplexed 
bus modes and should be tied to Vcc in these cases. 


NWAITIIRDY Wait/Ready (bidirectional, active Low). Itmay 
be programmed to function either as a Wait signal or 
Ready signal during the BCR write. When the BCR is 
written to Channel A (A1/A//B High during the BCR write), 
this signal functions as a WAIT and thus supports the 
READY function of 8 x 86 microprocessors family. When 


the BCR writes to Channel B (A1/A//B Low), this signal 
functions as a READY and supports the DTACK function of 
the 680 x O microprocessor family. 


This signal is an output when the ISCC in not bus master. 
In this case, the Wait/RDY signal indicates when the data 
is available during a read cycle; when the device is ready 
to receive data during a write cycle; and when a valid 
vector is available during an interrupt acknowledge cycle. 


When the ISCC is the bus master (the DMA cell has taken 
control of the bus), the /Wait//RDY signal functions as a 
WAIT or READY input. Slow memories and peripheral 
devices can assert WAIT to extend /DS during bus trans- 
fers. Similarly, memories and peripherals use READY to 
indicate that its output is valid or that it is ready to latch 
input data. 


/BUSACK Bus Acknowledge (input, active Low). Signals 
the bus has been released to the DMA. If the /BUSACK is 
inactive before the DMA transfer is completed, the current 
DMA transfer is aborted. This signal tri-states at reset. 


/BUSREQ Bus Request (output, active Low). This signalis 
used by the DMA to obtain the bus from the CPU. 


A0/SCC/IDMA DMA Channel/SCC Select/DMA Select (bi- 
directional). When this pin is used as input, a high selects 
the SCC cell and a low selects the DMA cell. When this pin 
is used as output, the signal on this pin is used in conjunc- 
tion with A1/A//B pin output to identify which DMA channel 
is active. This information can be used by the user to 
determine whether to issue a DMA abort command. AO/ 
SCC//DMA and A1/A//B output encoding is shown below: 


A1/A//B A0/SCC//DMA DMA channel 
| 1 RxA 
1 0 TxA 
0 1 RxB 
0 0 TxB 


A1/A//B DMA Channel/Channel A/Channel B (bidirec- 
tional). This signal, when used as input, selects the SCC 
channel in which the read and write operation occurs. Note 
that AQ/SCC//DMA pin must be held high to select this 
feature. When this pin is used as an output, it is used in 
conjunction with the AO/SCC//DMA pin output to identify 
which DMA channel is active. During a DMA peripheral 
access, the A1/A//B pin is ignored. 


/RESET (input, active Low). This signal resets the device 
to a known state. The first write to the ISCC after a reset 
accesses the BCR to select additional bus options for the 
device. 
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FUNCTIONAL DESCRIPTION 


The functional capabilities of the ISCC are described in 
three blocks: the SCC cell, the DMA cell, and the Bus 
Interface Unit (BIU). Each of the blocks are described 
independently in the following sections with the ISCC 


Internal 
DMA 


architecture shown in Figure 3. Please refer to the ISCC 
Technical Manual for a detailed description of the func- 
tions outlined here. 


Baud Rate 


Generator 
DMA A 
Channel 0 | 
Channel 1 Channel A 
Registers 





} Serial Data 
Channel A } Channel Clocks 

/SYNC 

Wait 






Discrete Modem, DMA, 
Control! or Other 
ADO-AD15 <__ 4 internal BUS & Status A Controls 
Control (=) 
Discrete Modem, DMA, 
Control or Other 
& Status B Controls 
Interrupt Interrupt | | | 
Control Control Channel 2 eee 
Lines Logic } Serial Data 
| Channel B } Channel Clocks 
Channel 3 ‘Sync 
| Baud Rate Wait 
Generator 
+ 5V GND PCLK B 


Figure 3. Block Diagram of ISCC Architecture 


SCC Cell Data Communications Capabilities. The ISCC 
provides two independentfull-duplex programmable chan- 
nels for use in any common asynchronous or synchronous 
data communications protocol. The ISCC is built from 
Zilog’s industry standard SCC core and is compatible with 
designs using Zilog’s SCC to receive and transmit data 
(Figure 4). 


Asynchronous Modes. Send and Receive can be ac- 
complished independently on each channel with five to 
eight bits per character, plus optional even or odd parity. 
The transmitters can supply one, one-and-a-half, or two 
stop bits per character and can provide a break output at 
any time. The receiver break-detection logic interrupts the 
CPU both at the start and at the end of a received break. 
Reception is protected from spikes by a transient spike- 
rejection mechanism that checks the signal one-half a bit 
time after a Low level is detected on the receive data input 
(RxDA or RxDB in Figure 2). If the Low does not persist 
(e.g., a transient), the character assembly process does 
not start. 


Framing errors and overrun errors are detected and buff- 
ered together with the partial character on which they 


occur. Vectored interrupts allow fast servicing or error 
conditions using dedicated routines. Furthermore, a built- 
in checking process avoids the interpretation of a framing 
error as a new start bit: a framing error results in the 
addition of one-half a bit time to the point at which the 
search for the next start bit begins. 


The ISCC does notrequire symmetric transmit and receive 
clock signals - a feature allowing use of the wide variety of 
clock sources. The transmitter and receiver can handle 
data at a rate supplied to the receive and transmit clock 
inputs. In Asynchronous modes, the SYNC pin may be 
programmed as an input used for functions such as 
monitoring a ring indicator. 


Synchronous Modes. The ISCC supports both byte- 
oriented and bit-oriented synchronous communication. 
Synchronous byte-oriented protocols can be handled in 
several modes, allowing character synchronization with a 
6-bit or 8-bit synchronous character (Monosync), and 12- 
bit synchronization pattern (Bisync), or with an external 
synchronous signal. Leading sync characters can be 
removed without interrupting the CPU. 
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FUNCTIONAL DESCRIPTION (Continued) 


Five or 7-bit synchronous characters are detected with 8- 
or 16-bit patterns in the ISCC by overlapping the larger 


5 Bits 


a— 


pattern across multiple incoming synchronous characters 
as shown in Figure 5. 


|_|svnc} sync] | sync_] pata | pata | pata | DATA | 


—— 


8 


—~—_—Y 


16 


Figure 5. Detecting 5- or 7-Bit Synchronous Characters 


CRC checking for Synchronous byte oriented modes is 
delayed by one character time so that the CPU may 
disable CRC checking on specific characters. This per- 
mits the implementation of protocols such as IBM Bisync. 


Both CRC-168x86 + X15+X2+1)and CCITT 8x86 + X12 
+ X5 +1) error checking polynomials are supported. Either 
polynomial may be selected in all Synchronous modes. 
Users may preset the CRC generator and checker to all 1’s 
or all 0’s. The ISCC also provides a feature that automati- 
cally transmits CRC data when no other data is available 
for transmission. This allows for high speed transmissions 
under DMA control, with no need for CPU intervention at 
the end of a message. When there is no data or CRC to 
send in Synchronous modes, the transmitter inserts 6-, 8, 
or 16-bit synchronous characters, regardless of the pro- 
grammed character length. 


The ISCC supports Synchronous bit-oriented protocols, 
such as SDLC and HDLC, by performing automatic flag 
sending, zero insertion, and CRC generation. A special 
command is used to abort a frame in transmission. At the 
end of a message, the ISCC automatically transmits the 
CRC and trailing flag when the transmitter underruns. The 
transmitter may also be programmed to send an idle line 
consisting of continuous flag characters or a steady mark- 
ing condition. 


lf a transmit underrun occurs in the middle of a message, 
an external/status interrupt warns the CPU of this status 
change so that an abort may be issued. The ISCC may also 
be programmed to send an abort itself in case of an 
underrun, relieving the CPU of this task. One to eight bits 
per character can be sent, allowing reception of a mes- 
sage with no prior information about the character struc- 
ture in the information field of a frame. 


The receiver automatically acquires synchronization on 
the leading flag of a frame in SDLC or HDLC and provides 
a synchronization signal on the SYNC pin (an interrupt can 
also be programmed). The receiver can be programmed 
to search for frames addressed by a single byte (or four 
bits within a byte) of a user-selected address or to a global 
broadcast address. In this mode, frames not matching 
either the user-selected or broadcast address are ig- 
nored. The number of address bytes can be extended 
under software control. For receiving data, an interrupt on 
the first received character, or an interrupt on every char- 
acter, or on special condition only (end-of-frame) can be 
selected. The receiver automatically deletes all O's in- 
serted by the transmitter during character assembly. CRC 
is also calculated and is automatically checked to validate 
frame transmission. At the end of transmission, the status 
of a received frame is available in the status registers. In 
SDLC mode, the ISCC must be programmed to use the 
SDLC CRC polynomial, but the generator and checker 
may be preset to all 1’s or all O’s. The CRC is inverted 
before transmission and the receiver checks against the 
bit pattern 0001 1101000011171. 


NRZ, NRZI or FM coding may be used in any 1x mode. The 


_ parity options available in Asynchronous modes are avail- 


able in Synchronous modes. 


SDLC Loop Mode. The ISCC supports SDLC Loop mode 
in addition to normal SDLC. In an SDLC Loop, there is a 
primary controller station that manages the message traf- 
fic flow on the loop and any number of secondary stations. 
In SDLC Loop mode, the ISCC performs the functions of a 
secondary station while an ISCC operating in regular 
SDLC mode acts as a controller (Figure 6). 
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Figure 6. An SDLC Loop 


Asecondary station in an SDLC Loop is always listening to 
the messages being sent around the loop and, in fact, 
passes these messages to the rest of the loop by retrans- 
mitting them with a one-bit-time delay. The secondary 
station places its own message on the loop only at specific 
times. The controller signals that secondary stations can 
transmit messages by sending a special character, called 
an EOP (End Of Poll), around the loop. The EOP character 
is the bit pattern 11111110. Because of zero insertion 
during messages, this bit pattern is unique and easily 
recognized. 


When a secondary station has a message to transmit and 
recognizes an EOP on the line, it changes the last binary 
1 of the EOP to a 0 before transmission. This has the effect 
of turning the EOP into a flag sequence. The secondary 
station now places its message on the loop and terminates 
the message with an EOP. Any secondary stations further 
down the loop with messages to transmit appends their 
messages to the message of the first secondary station by 
the same process. Any secondary stations without mes- 
sages to send merely echo the incoming message and are 
prohibited from placing messages on the loop (except 
upon recognizing an EOP.) 


SDLC Loop mode is a programmable option in the ISCC. 
NRZ, NRZI, and FM coding may all be used in SDLC Loop 
mode. 


SDLC FIFO. The ISCC’s ability to receive high speed 
back-to-back SDLC frames is maximized by a 10-bit deep 
by 19-bit wide status FIFO. When enabled (through WR15, 
bit D2), it provides the DMA the ability to continue to 
transfer data into memory so that the CPU can examine the 
message later. For each SDLC frame, a 14-bit byte count 


and 5 status/error bits are stored. The byte count and 
status bits are accessed through Read Registers 6 and 7. 
Read Registers are only accessible when the SDLC FIFO 
is enabled. The 10 x 19 status FIFO is separate from the 3 
byte receive data FIFO. 


Notes on the SDLC FIFO. When using the SDLC FIFO 
enhancement in channel B, it is necessary to enable the 
enhancement in channel A. There is no special require- 
ment to enable the ennancement in channel A only , or to 
use it in both channels. Designs using only one channel 
should, therefore, use channel A. 


When an SDLC frame is received with an abort condition, 
the byte counter in the FIFO enhancement is not reset. 
Therefore, after the abort is received, a dummy frame 
consisting of a flag should be sent by the transmitter. This 
resets the byte counter for the next frame. The aborted 
frame has a byte count which includes the byte count of the 
next dummy frame. 


Baud Rate Generator. Each channel in the ISCC contains 
a programmable baud rate generator. Each generator 
consists of two 8-bit time constant registers that form a 16- 
bit time constant, a 16-bit down counter, and a flip-flop on 
the output producing a square wave. On start-up, the flip- 
flop on the output is set in a High state, the value in the time 
constant register is loaded into the counter, and the 
counter starts counting down. The output of the baud rate 
generator toggles upon reaching 0, the value in the time 
constant register is loaded into the counter, and the 
process is repeated. The time constant may be changed 
at any time, but the new value does not take effect until the 
next load of the counter. 


The output of the baud rate generator may be used as 
either the transmit clock, the receive clock, or both. It can 
also drive the Digital Phase-Locked Loop (see next sec- 
tion). 


If the receive clock or transmit clock is not programmed to 
come from the TRxC pin, the output of the baud rate 
generator may be echoed out via the TRxC pin. 


The following formula relates the time constant to the baud 
rate where PCLK or RTxC is the baud rate generator input 
frequency in Hertz. The clock mode is 1, 16, 32, or 64, as 
selected in Write Register 4, bits D6 and D7. Synchronous 
operation modes should select 1 and Asynchronous should 
select 16, 32 or 64. 


PCLK or RTxC Frequency 
Time Constant = ——————_—_——- -2 
2(Baud Rate)(Clock Mode) 
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FUNCTIONAL DESCRIPTION (Continued) 


Digital Phase-Locked Loop. The ISCC contains a Digital 
Phase-Locked Loop (DPLL) to recover clock information 
from a data stream with NRZI or FM encoding. The DPLL 
is driven by aclock that is nominally 32 (NRZI) or 16 (FM) 
times the data rate. The DPLL uses this clock, along with 
the data stream, to construct a clock for the data. This 
clock is then used as the ISCC receive clock, the transmit 
clock, or both. 


For NRZI encoding, the DPLL counts the 32x clock to 
create nominal bit times. As the 32x clock is counted, the 
DPLL is searching the incoming data stream for edges 
(either 1to 0, or O to 1). Whenever an edge is detected, the 
DPLL makes a count adjustment (during the next counting 
cycle), producing a terminal count closer to the center of 
the bit cell. 


For FM encoding, the DPLL still counts from 0 to 31, but 
with acycle corresponding to two bittimes. When the DPLL 
is locked, the clock edges in the data stream should occur 
between counts 15 and 16 and between counts 31 and 0. 
The DPLL looks for edges only during a time centered on 
the 15 to 16 counting transition. 


The 32x clock for the DPLL can be programmed to come 
from either the RTxC input or the output of the baud rate 


NRZI 


generator. The DPLL output may be programmed to be 
echoed out of the ISCC via the TRxC pin (if this pin is not 
being used as an input). 


Data Encoding. The ISCC may be programmed to encode 
and decode the serial data in four different ways (Figure 7). 
In NRZ encoding, a 1 is represented by a High level and a 
0 is represented by a Low level. In NRZI encoding, a 1 is 
represented by no change in level and a 0 is represented 
by a change in level. In FM1 (more properly, bi-phase 
mark), a transition occurs at the beginning of every bit cell. 
A 1is represented by an additional transition at the center 
of the bit cell and a O is represented by no additional 
transition at the center of the bit cell. In FMO (bi-phase 
space), a transition occurs at the beginning of every bit 
cell. A 0 is represented by an additional transition at the 
center of the bit cell, and a 1 is represented by no 
additional transition at the center of the bit cell. In addition 
to these four methods, the ISCC can be used to decode 
Manchester (bi-phase level) data by using the DPLL in the 
FM mode and programming the receiver for NRZ data. 
Manchester encoding always produces a transition at the 
center of the bit cell. If the transition is 0 to 1, the bit is a 0. 
If the transition is 1 to O, the bit is a 1. 


Figure 7. Data Encoding Methods 


Auto Echo and Local Loopback. The ISCC is capable of 
automatically echoing everything it receives. This feature 
is useful mainly in Asynchronous modes, but works in 
Synchronous and SDLC modes as well. In Auto Echo 
mode, TxDis RxD. Auto Echo mode can be used with NRZ! 
or FM encoding with no additional delay because the data 
stream isnot decoded before retransmission. In Auto Echo 


mode, the /CTS input is ignored as a transmitter enable 
(although transitions on this input can still cause interrupts 
if programmed to do so). In this mode, the transmitter is 
actually bypassed and the programmer is responsible for 
disabling transmitter interrupts and /WAIT//REQUEST on 
transmit. 
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The ISCC is also capable of local loopback. In this mode 
TxD is RxD is just like Auto Echo mode. However, in Local 
Loopback mode the internal transmit data is tied to the 
internal receive data and RxD is ignored (except to be 
echoed out via TxD). The /CTS and /DCD inputs are also 
ignored as transmit and receive enables. However, transi- 
tions on these inputs can still Cause interrupts. Local 
Loopback works in Asynchronous, Synchronous and SDLC 
modes with NRZ, NRZI or FM coding of the data stream. 


DMA Core. The ISCC contains four independent fly-by 
mode DMA channels. Each of the ISCC’s transmit and 


receive channels has a DMA channel dedicated to it to 
move data to-and-from memory. The DMA channels are 
dedicated to the transmit and receive FIFO’s, and there- 
fore, can not be used for device initialization. Each DMA 
has a 32-bit address and a 16-bit byte counter. The DMA 
address may be incremented or decremented providing 
flexibility in doing block transfers. 


See the I/O Interface Capabilities Section for more details 
on the DMA features. 





BUS INTERFACE UNIT (BIU) DESCRIPTION 


The ISCC contains a flexible bus interface that is compat- 
ible with a variety of microprocessors and microcontrollers. 
The device is designed to work with 8- or 16-bit bus 
systems and may be used with address/data multiplexed 
busses or non-multiplexed busses. The multiplexed bus is 
selected for the ISCC if there is an Address Strobe prior to 
or during the transaction which writes the BCR. If no 
Address Strobe is present prior to or during the transaction 
which writes the BCR, a non-multiplexed bus is selected. 


When the ISCC is initialized for non-multiplexed operation, 
register addressing for the ISCC cell is (with the exception 
of WRO and RRO), accomplished as follows. Programming 
the write registers requires two write operations and read- 
ing the read registers requires both a write and a read 
operation. The first write is to WRO which contains four bits 
that point to the selected register (note point high com- 
mand). The second write is the actual control word for the 
selected register. If the second operation is a read, the 
selected register is accessed. When in the non-multi- 
plexed mode, all of the registers in the SCC cell of the 
ISCC, including the data registers, are accessed in this 
fashion. The pointer register is automatically cleared after 
the second read or write operation so that WRO (or RRO) is 
addressed again. Note that when the DMA is not used to 
address the data, the data registers must be accessed by 
pointing to Register 8. This is in contrastto the Z8530 which 
allows direct addressing of the data registers through the 
C/D pin. 


When the ISCC is initialized for non-multiplexed operation, 
register addressing for the DMA cell (with the exception of 
CSAR) is accomplished as follows and is completely 
independent of the SCC cell register addressing. Pro- 
gramming the write registers requires two write operations 
and reading the read registers requires both a write and a 
read operation. The first write is to the Command Status 


Address Register (CSAR) which contains five bits that 
point to the selected register (CSAR bits 4-0). The second 
write is the actual control word for the selected register. If 
the second operation is a read, the selected register is 
accessed. When in the non-multiplexed mode, all of the 
registers in the DMA cell of the ISCC may be accessed in 
this fashion. The pointer bits are automatically cleared 
after the second read or write operation so that CSAR is 
addressed again. 


When the ISCC is initialized for multiplexed bus operation, 
all registers in the SCC cell are directly addressable with 
the register address occupying AD5 through AD1, or AD4 
through ADO (Shift Left / Shift Right modes). Two additional 
pins, AO/SCC//DMA and A1/A//B control the channel A/B 
register selection and the SCC channel /DMA selection. 
Refer to the AO/SCC//DMA and A1/A//B pin descriptions for 
the encoding of these signals. 


The Shift Left/Shift Right modes for the address decoding 
for the internal registers (multiplexed bus) are separately 
programmable for the SCC cell and for the DMA cell. For 
the SCC cell the programming and operation is identical to 
that in the SCC; programming is accomplished through 
Write Register 0 (WRO), bits 1 and 0 (Figure 9). 


The programming of the Shift Left/Shift Right modes for the 
DMA cell is accomplished in the BCR, bitO. In this case, the 
shift function is similar to that for the SCC cell; with Shift left, 
the internal register addresses are decoded from bits AD5 
through AD1 and with Shift Right, the internal register 
addresses are decoded from bits AD4 through ADO. 


When the multiplexed bus mode is selected, Write Regis- 
ter 0 (WRO) takes on the form of WRO in the Z8030 (Figure 
9). 
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FUNCTIONAL DESCRIPTION (Continued) 


All data transfers to and from the ISCC are done in bytes 
even though the data can, at special times, occupy the 
lower or upper byte of the 16-bit bus. When accessed as 
a peripheral device (i.e., when the ISCC is not a bus master 
performing DMA transfers), all bus transactions are on the 
lower 8 bits of the bus with the following exception: 


When the ISCC registers are read, the byte data is present 
on both the lower 8 bits of the bus and the upper 8 bits of 
the bus. Data is accepted only onthe lower 8 bits of the bus 
except in certain DMA transfers. 


During DMA transfers, data may be transferred to or from 
the ISCC on the upper 8 bits of the bus for odd or even byte 
transfers. During DMA transfers to memory from the ISCC, 
byte data only is transferred and the data appears on both 
the lower 8 bits and is replicated on the upper 8 bits of the 
bus. 


During DMA transfers to the ISCC from memory, byte data 
only is transferred and normally data is accepted only on 
the lower 8 bits of the bus. However, the byte swapping 
feature may be used to elect on which byte of the bus the 
data is accepted. The byte swapping feature is enabled by 
programming the Byte Swap Enable bit to a 1 in the BCR. 
The odd/even byte transfer selection is made by program- 
ming the Byte Swap Select bit in the BCR. If Byte Swap 
Selectis a 1, then even address bytes (transfers where the 
DMA address has AO equal 0) are transferred on the lower 
8 bits of the bus and odd address bytes (transfers where 
the DMA address has AO equal 1) are transferred on the 
upper 8 bits of the bus. If Byte Swap Selectis a0, then even 
address bytes (transfers where the DMA address has AO 
equal 0) are transferred on the upper 8 bits of the bus and 
odd address bytes (transfers where the DMA address has 
AO equal 1) are transferred on the lower 8 bits of the bus. 





/O INTERFACE CAPABILITIES 


The ISCC offers the choice of Polling, Interrupt (vectored 
or non-vectored), and DMA Transfer modes to transfer 
data, status, and control information to and from the CPU. 


Polling. In this mode all interrupts and the DMA’s are 
disabled. Three status registers in the SCC are automati- 
cally updated whenever any function is performed. For 
example, end-of-frame in SDLC mode sets a bit in one of 
these status registers. With polling, the CPU must periodi- 
cally read a status register until the register contents 
indicate the need for some CPU action to be taken. Only 
one register in the SCC needs to be read; depending on 
the contents of the register, the CPU either reads data, 
writes data, or satisfies an error condition. Two bits in the 
register indicate the need for data transfer. An alternative 
is to poll the Interrupt Pending register to determine the 
source of an interrupt. The status for both SCC channels 
resides in one register. 


Interrupts. When the ISCC responds to an Interrupt Ac- 
knowledge signal (INTACK) from the CPU, an interrupt 
vector is placed on the data bus. Both the SCC and the 
DMA contain vector registers. Depending on the source of 
interrupt, one of these vectors is returned. Either unmodi- 
fied or modified by the interrupt status to indicate the exact 
cause of the interrupt. 


Each of the six sources in interrupts in the SCC (Transmit, 
Receive, and External/Status interrupts in both channels) 
and each DMA channel has three bits associated with the 
interrupt source: Interrupt Pending (IP), Interrupt Under 
Service (IUS), and Interrupt Enable (IE). If the IE bit is set 


for any given source of interrupt, then that source can 
request interrupts. The only exception to this rule is when 
the associate Master Interrupt Enable (MIE) bit is reset, 
then no interrupts are requested. Both the SCC and the 
DMA have an associated MIE bit. The IE bits inthe SCC are 
write only, but the IE bits in the DMA are read write. 


The ISCC provides for nesting of interrupt sources with an 
interrupt daisy chain using the IEI, IEO, and INTACK pins. 
As amicroprocessor peripheral, the ISCC may request an 
interrupt only when no higher priority device is requesting 
one, e.g., when IE! is High. If the device in question 
requests an interrupt, it enables the /INT signal. The CPU 
then responds with /INTACK, and the interrupting device 
places the vector on the data bus. 


Inthe ISCC, the IP bit signals a need for interrupt servicing. 
When an IP bit is 1 and the IEI input is High, the /INT signal 
is activated, requesting an interrupt. In the SCC, if the IE bit 
is not set, then the IP for that source can never be set. The 
IP bits in the DMA are set independent of the IE bit. 


The IUS bits signal that an interrupt request is being 
serviced. If an IUS is set, all interrupt sources of lower 
priority in the ISCC and external to the ISCC are prevented 
from requesting interrupts. The internal interrupt sources 
are inhibited by the state of the internal daisy chain, while 
lower priority devices are inhibited by the IEO output of the 
ISCC being pulled Low and propagated to subsequent 
peripherals. Internally, the SCC is higher priority than the 
DMA. An IUS bit is set during an Interrupt Acknowledge 
cycle if there are no higher priority devices requesting 
interrupts. 
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Within the SCC portion of the ISCC there are three types of 
interrupts: Transmit, Receive, and External/Status. Each 
interrupt type is enabled under program control with Chan- 
nel A having higher priority than Channel B, and with 
Receive, Transmit, and External/Status interrupts priori- 
tized in that order within each channel. When the Transmit 
interrupt is enabled, the CPU is interrupted when the 
transmit buffer becomes empty. This implies that the 
transmitter had a data character written into it to make it 
empty. When enabled, the receiver interrupts the CPU in 
one of three ways: 


1. Interrupt on First Receive Character or Special Re- 
ceive Condition 


2. InterruptonAll Receive Characters or Special Receive 
Condition 


3. Interrupt on Special Condition Only 


Interrupt on First Character or Special Condition, and 
Interrupt on Special Condition Only, are typically used 
when doing block transfers with the DMA. A Special 
Receive Condition is one of the following: receiver overrun, 
framing error in Asynchronous mode, end-of-frame in 
SDLC mode and, optionally, a parity error. The Special 
Receive Condition interrupt is different from an Ordinary 
Receive Character Available interrupt only by the status 
placed in the vector during the Interrupt Acknowledge 
cycle. In Interrupt on First Receive Character, an interrupt 
occurs from Special Receive Conditions any time after the 
First Receive Character interrupt. 


The main function of the External/Status interrupt is to 
monitor the signal transitions of the /CTS, /DCD, and / 
SYNC pins; however, an External/Status interrupt is also 
caused by a Transmit Underrun condition, or a zero count 
in the baud rate generator, or by the detection of a Break 
(Asynchronous mode), Abort (SDLC mode) or EOP (SDLC 
Loop mode) sequence in the data stream. The interrupt 
caused by the Abort or EOP has a special feature allowing 
the ISCC to interrupt when the Abort or EOP sequence is 
detected or terminated. This feature facilitates the proper 
termination of the current message, correct initialization of 
the next message, and the accurate timing of the Abort 
condition in external logic. 


Each DMA in the ISCC has two sources of interrupt, which 
share an IP bit and an IUS bit, but have independent 
enables: Terminal Count and Abort. The Abort interrupt is 


generated when an active DMA channel is forced to 
terminate its transfers because /BUSACK is de-asserted 
during a transfer. The Terminal Count interrupt is gener- 
ated when the DMA transfer count reaches zero. The DMA 
channels themselves are prioritized in a fixed order: Re- 
ceive A, Transmit A, Receive B, and Transmit B. 


DMA Transfer. |n this mode, the on-chip DMA channels 
transfer data directly to the transmit buffers or directly from 
the receive buffers. No other transfers are possible (for 
initialization, for example). The request signals from the 
receivers and transmitters are hard-wired to the request 
inputs of the DMA channels internally. Each DMA channel 
provides a 32-bit address which is either incremented or 
decremented with a 16-bit transfer length. Whenever a 
DMA channel receives a request from its associated 
receiver or transmitter and the DMA channel is enabled, 
the ISCC activates the /BUSREQsignal. Upon receipt of an 
active /BUSACK, the DMA channel transfers data between 
memory and the SCC. This transfer continues until the 
receiver or transmitter stops requesting a transfer, until the 
terminal count is reached, or /BUSACK is deactivated. The 
four DMA channels operate independently when the Re- 
quest Per Channel option is selected; otherwise, all re- 
quests pending at the time of bus acquisition will be 
serviced before the bus is released. Each DMA channel is 
independently enabled and disabled. 


Bus Interface. The ISCC contains a flexible bus interface 
that provides the resources necessary to interface the 
ISCC to virtually any type of bus. The ISCC directly sup- 
ports either an 8-bit or a 16-bit bus, although all transfers 
to and from the device are limited to 8-bits at a time. The 
control signals provided allow connection to either a mul- 
tiplexed address/data type bus or to a separate address 
and data type bus. While the ISCC is bus master, the upper 
address, lower address, and data are multiplexed on 
AD15-0. Interrupt Acknowledge is signaled through the / 
INTACK signal, which may be programmed as either a 
status input, a pulsed input, or adouble-pulsed input. The 
ISCC also contains a /WAIT//RDY input for synchronizing 
CPU or DMA and memory accesses. This pin may be 
programmed to act as either a WAIT signal or a /READY 
signal. The appropriate signal is provided by the ISCC 
when itis not bus master, and is sampled by the ISCC when 
itis bus master. The ISCC requests the bus viaa/BUSREQ 
signal and assumes bus mastership upon receipt of a / 
BUSACK signal. 
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CONTROL REGISTERS 


The ISCC contains separate register sets for the SCC core 
and the DMA core. Access to each set is controlled by the 
A0/SCC//DMA pin. When this pin is an input, a High selects 
the SCC core and a Low selects the DMA core. The first 
write to the ISCC after reset is always to the Bus Configu- 
ration Register (BCR), see Figure 8. If an /AS is present 
before the BCR is written to, a multiplexed bus is selected. 
If no /ASis present before the BCR write, anon-multiplexed 
bus is selected. The BCR cannot be changed without 
resetting the ISCC. 


[o7|b6 | 05 } 04 [oa] 02] 01 | Do 


| = Shift Right/Left Address for DMA 
0 
1 
0 
1 


Interrupt Acknowledge Type 
Status Acknowledge 

Pulsed Acknowledge 
Reserved 
Doublie-Pulsed Acknowledge 





Reserved 
Byte Swap Select 
Byte Swap Enable 








Figure 8. Bus Configuration Register (BCR) 


SCC Cell. The SCC core contains 13 write registers 
(14 counting the transmit buffer) and ten read registers 
(11 counting the receive buffer) ineach channel. Twoofthe 
write registers are shared (WR2 and WR9) and are ac- 
cessed by both channels. WR2 contains the interrupt 
vector for both channels, while WR9 contains the interrupt 
control bits. Table 1 is a list of the SCC write registers and 
Table 2 is alist of the SCC read registers. Figures 9 and 10 
show the write and read register formats. Read Registers 
6 and 7 are only accessible when the SDLC FIFO is 
enabled. When the SDLC FIFO is not enabled, Read 
Registers 6 and 7 are images of Read Registers 2 and 3, 
respectively. 


DMA Cell. The DMA cell contains 17 registers (counting 
the BCR). All of the registers are write/read except the 
BCR, CCAR and ICSR. The ISCC also has two status 
registers, the DMA status register (DSR) and the Interrupt 
Status Register (ISR), which are addressed by reading the 
CCAR and ICSR. The DMA also reserves two addresses 
for future use and should not be addressed or should be 
written with all zeros to prevent unexpected operation and 
maintain compatibility with future products. Each DMA 
channel has a 32-bit wide address register providing an 
addressing range of 4 gigabytes. Each channel also has 
a 16-bit count register for up to 64K byte data packet sizes 
(Reference Figures 11-26 and Table 3). 


Table 1. SCC Write Registers 
Bit Description 





WRO Register Pointers, various initialization 
commands 

WR1 Transmit and Receive interrupt enables, 
WAIT/DMA commands 

WR2 __ Interrupt Vector 

WRS3 __ Receive parameters and control modes 

WR4 __ Transmit and Receive modes and parameters 


Transmit parameters and control modes 


Sync Character or SDLC address 

Sync Character or SDLC flag 

Transmit buffer 

Master Interrupt control and reset commands 


Miscellaneous transmit and receive control bits 
Clock mode controls for receive and transmit 
Lower byte of baud rate generator 

Upper byte of baud rate generator 


Miscellaneous control bits 
External status interrupt enable control 
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ASILAS cHt0s sce" 
Write Register 0 (non-multiplexed bus mode) Write Register 1 
7 |B) 96 | afie2 |e) OF 00) [oz ] 6] os [04 [os [oe {on Joo 
| | | = Ext Int Enable 














0 O O Register 0 
0 O 1 Register 1 Tx Int Enable 
O 1 #£=O Register 2 
0 1 1 Register3 Parity is Special Condition 
1 OO O Register 4 
1 O 1° Register 5 0 0 Rx IntDisable 
1 1 0 Register 6 O 1 Rx IntOn First Character or Special Condition 
1 1 1° Register7 1 0 Int On All Rx Characters or Special Condition 
0 O O Register 8 1 1 Rx Int On Special Condition Only 
0 O 1 Register 9 
0404 Repetertt Ly pl lichen 
1 O O Register 12 
1 0 1 Register 13 /WAIT/OMA Request Function 
1 1 O Register 14 
1 1 1 Register 15 WAIT/DMA Request Enable 
0 QO QO Null Code 
0 O 1 Point High Write Register 2 
O 1 =O Reset Ext/Status Interrupts 
0 4 1. Send Abort (SDLC) [o7 | de | bs | D4] 3 | D2 | | bo | 
1 0 0. Enable Int on Next Rx Character 
1 0 1. Reset Tx Int Pending | 
1 1  O Error Reset VO 
1 1 +1 + Reset Highest IUS 
v1 
O O Null Code V2 
0 1 Reset Rx CRC Checker V3 
1 0 Reset Tx CRC Generator interrupt 
1 1. Reset Tx Underrun/EOM Latch V4 Vector 
V5 
* With Point High Command Ve 
V7 
Write Register 0 (multiplexed bus mode) 
[b7 [os [os [ox] os oe] or] oo We Reta 
| [or [es os]os 2] Too 
0 O Null Code | 
0 1 Null Code Rx Enable 
1 0O Select Shift Left Mode 
| 1 Select Shift Right Mode } = Sync Character Load Inhibit 
0 Address Search Mode (SDLC) 
Rx CRC Enable 
0 O O Null Code Enter Hunt Mode 
0 O 1 Null Code 
0 1  O Reset Ext/Status Interrupts Auto Enables 
0 1 1 + Send Abort 
1 0 O Enable Int on Next Rx Character 0 O x5 Bits/Character 
1 0 1. Reset Tx Int Pending 0 1. RX7Bits/Character 
1 1  #O Error Reset 1 O Rx6 Bits/Character 
1 1 1 Reset Highest IUS 1 1 Rx 8 Bits/Character 
O O Null Code 
0 1 RFeset Rx CRC Checker 
1 0 Reset Tx CRC Generator 
1. 1° Reset Tx Underrun/EOM Latch 


* B Channel Only 


Figure 9. Write Register Bit Functions 
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Write Register 7 


[ez [os]os]o« [os] oe [01 [oo] 








re 


Sync3. Sync2 Synci 
Syncd 
Synci1 SynciO Sync9 Sync8 


Sync7 Sync6 Sync5 Sync4 

SyncS Sync4 Sync3 Sync2 

Synci5 Sync14 Synci3 Sync12 

Syne1i Synci0 Sync9 Sync8 
0 1 1 1 


Sync1 


1 


x 


Sync7  Sync6 Sync5 Sync4 
1 


1 


SyncO 
x 


0 


Q SiLAS clos Iscc™ 
CONTROL REGISTERS (Continued) 
Write Register 4 Write Register 5 
se }o7 | 06 [ps | bs} ps | bz [1 | 0) 
Parity Enable Tx CRC Enable 
Parity EVEN//ODD RTS 
/SDLC/CRC-16 
0 0 Syne Modes Enable 
0 1. 1 Stop Bit/Character Tx Enable | 
1 0 1 1/2 Stop Bits/Character Send Break 
1 1 2 Stop Bits/Character 
; 0 O Tx 5 Bits(Or Less)/Character 
0 0. 8-Bit Sync Character 0 1 1x7 Bits/Character 
0 1. 16-Bit Sync Character 1 O 1x6 Bits/Character 
1 0 SDLC Mode (01111110 Flag) 1 1 Tx 8 Bits/Character 
1 1 External Sync Mode 
DTR 
0 OO X1 Clock Mode 
0 1 X16 Clock Mode 
1 QO X32 Clock Mode 
1 1 X64 Clock Mode 
Write BDSG Cee) 6 
[Jee Jos] +] oe] [os [oo] 
Sync7 Sync6 Sync5 Sync4 Sync3 Sync2 Synci SyncO Monosync, 8 Bits 
Synci SyncO Syne5 Synce4 Syne3 Sync2 Syncl SyncO Monosync, 6 Bits 
Sync7 Sync6 SyncS Sync4 Sync3 Syne2 Synci Syncd _ Bisync, 16 Bits 
Syne3.  Sync2 Synct Syncd 1 1 1 1 Bisyne, 12 Bits 
ADR7 ADR6 ADR5 ADR4 ADRS ADR2 ADR1 ADRO- SDLC 
ADR7 ADR6 ADR5 ADR4 x X x X SDLC (Address Range) 


Monosync, 8 Bits 
Monosync, 6 Bits 
Bisync, 16 Bits 
Bisync, 12 Bits 
SDLC 


Figure 9. Write Register Bit Functions (Continued) 
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0 /TRxC Out = BR Generator Output 
1 /TRxC Out = DPLL Output 


Write Register 9 Write Register 12 
[07 | dé } D5 [4 | vs | 02 | Dt | Do | [07 [06 | ps | 4 | 03] 2 | D1 | Do 
L VIS L_ TCO 
NV TC1 
DLC TC2 
MIE TCS Lower Byte of 
Status High//Status Low TC4 Time Constant 
0 TCS 
0 O NOR ue 
0 1 Chatral posal B TG7 
1 0 Channel Reset A 
1 1 Force Hardware Reset 
Write Register 13 
Write Register 10 }07 | D6 | D5 | D4 | Ds} D2 | D1 | Do | 
[er [o= os] os] Poe [os Too lL . 
L 6 Bit//8 Bit Syne Te 
ae 
nina roa 7 ToS 
Go Active On Poll TC1S 
TC14 
0 O NRZ TC15 
0 1 NRdZI 
1 O FM1 (Transition = 1) 
1 1° FMO (Transition = 0) 
CRC Preset I/O Write Register 14 
[be | 05 | 04 | os | o2 | 1 | bo 
a | lL BR Generator Enable 
}07 | bs | Ds} D4] 03} D2 | D1 | 00 BR Generator Source 
| | /OTR/Request Function 
0 0 /TRxC Out = Xtal Output Auto Echo 
: 1 /TRxC Out = Transmit Clock Local Loopback 
1 





0 O 0O Null Command 
TRxC OA 0 O 1. Enter Search Mode 
0 1 O Reset Missing Clock 
0 O Transmit Clock = /RTxC Pin 0 1 #1 + Disable DPLL 
0 1° Transmit Clock =/TRxC Pin 1 0 QO Set Source = BR Generator 
1  0O Transmit Clock = BR Generator Output 1 0 1. SetSource =/RTxC 
1 1 + Transmit Clock = DPLL Output 1 1  O SetFM Mode 
1 1 #1 SetNRZI Mode 


Receive Clock = /RTxC Pin 

Recelve Clock = /TRxC Pin 

Receive Clock = BR Generator Output 
Receive Clock = DPLL Output 


ait OO 
~OoO-CS 





/RTxC Xtal//No Xtal 


Figure 9. Write Register Bit Functions (Continued) 
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A SILAS 


216C35/Z85C35 
CMOS ISCC™ 





CONTROL REGISTERS (Continued) 


Bit 


RRO 
RR1 


RR3 


RR6 
RR7 
RR8 
RRi0 


RR12 
RR13 
RR15 


Write Register 15 


g 


0 

Zero Count IE 

SDLC FIFO Enable 
DCD IE 

Sync/Hunt IE 

CTS IE 

Tx Underrun/EOM IE 
Break/Abort IE 


i 


Figure 9. Write Register Bit Functions (Continued) 


Table 2. SCC Read Registers 
Description 


Transmit and Receive buffer status and external status 

Special Receive Condition status 

Modified interrupt vector (Channel B only), Unmodified interrupt vector (Channel A only) 
Interrupt pending bits (Channel A only) 


SDLC FIFO byte counter lower byte (only when enabled) 
SDLC FIFO byte count and status (only when enableaq) 
Receive buffer 

Miscellaneous status bits 


Lower byte of baud rate generator time constant 
Upper byte of baud rate generator time constant 
External Status interrupt information 
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A SiLGS 


Z16C35/Z85C35 
CMO 


S Iscc” 





Read Register 0 


[p7 [06 } 05 [4] ps] 2} D1 | bo 


I 


Read Register 1 


[o7 | 06} os | p+ | os] 2 | 01 | bo 


i 


Read Register 2 


[or [pe] 05 ] 04 | 09} v2 os | bo] 


I 
= 


* Modified In B Channel 


Rx Character Available 
Zero Count 

Tx Buffer Empty 

DCD 

Sync/Hunt 

CTS 

Tx Underrun/EOM 
Break/Abort 


All Sent 

Residue Code 2 
Residue Code 1 
Residue Code 0 
Parity Error 

Rx Overrun Error 
CRC/Framing Error 
End of Frame (SDLC) 


vo 
Vi 
V2 
V3 Interrupt 
V4 Vector * 
V5 
V6 


Read Register 3 


o7 [06 | ps} 04] 03 [02] D1 | 00 


[ir 


- Always 0 In B Channel 


Read Register 6 : 


07 [06 | 05 J o4] 0s [02] D1 | 00 


ine 


- 


Channel B Ext/Status IP 
Channel B Tx IP 
Channel B Rx IP 
Channel A Ext/Status IP 
Channel A Tx IP 
Channel A Rx IP 

0 

0 


BC5 
BC6 
BC7 


* Can only be accessed if the SDLC FIFO enhancement 


is enabled (WR15 bit D2 set to 1) 


SDLC FIFO Status and Byte Count (LSB) 


Read Register 7 . 


Jor } 06 | bs ] 04] 0s [2] 01 | bo 


BC8 
BC9 
BC10 
BC11 
BC12 
BC13 


FDA: FIFO Available Status 
1 = Status Reads from FIFO 


FOS: FIFO Overflow Status 


1 = FIFO Overflowed 
0 = Normal 


* Gan only be accessed if the SDLC FIFO enhancement 


is enabled (WR15 bit D2 set to 1) 


SDLC FIFO Status and Byte Count (MSB) 


Figure 10. Read Register Bit Functions 
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QZILAS necaSTASCS 
CONTROL REGISTERS (Continued) 





Read Register 10 , Read Register 13 


[p7 } b6 } 05 | 04] 0s | 2 [01] oo 107 | 06 | 0s | +} pa oa] D1 | bo) 


gy 


On Loop TC9 
0 TC10 
Loop Sending TC12 of Time Constant 
0 TC13 
Two Clocks Missing TC14 
One Clock Missing TC15 
Read Register 12 Read Register 15 
107 |e } 0s | 04] 03} b2 | D1 | Do [07 | bs } 0 | D4 | Da | D2] D1 | bo 
TC1 Zero Count IE 
TCc2 0 
TC4 of Time Constant Syne/Hunt IE 
TCS CTS IE 
TC6 Tx Underrun/EOM IE 
TC7 Break/Abort IE 


Figure 10. Read Register Bit Functions (Continued) 
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2 216C35/Z285C35 
A SILAS CMOS ISCC™ 
Table 3. DMA Cell Register Description 
Address Name _ Description 
XXXXX BCR Bus Configuration Register 
00000 CCAR Channel Command/Address Register (WRITE) 
00000 DSR DMA Status Register (READ) 
00001 ICR © Interrupt Control Register 
00010 IVR Interrupt Vector Register 7 
00011 ICSR Interrupt Command Register (WRITE) 
00011 ISR Interrupt Status Register (READ) 
00100 DER DMA Enable/Disable Register 
00101 DCR DMA Control Register 
00110 Reserved Address 
00111 Reserved Address 
01000-01001 ~RDCRA Receive DMA Count Register Channel A (Low-high byte) 
01010-01011 TDCRA Transmit DMA Count Register Channel A 
01100-01101 RDCRB Receive DMA Count Register Channel B 
01110-01111 TDCRB Transmit DMA Count Register Channel B 
10000-1001 1 RDARA Receive DMA Address Register Channel A 
10100-10111 TDARA Transmit DMA Address Register Channel A 
11000-11011 RDARB Receive DMA Address Register Channel B 
11100-11111 TDARB Transmit DMA Address Register Channel B 
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Zi spree aie 


MOS ISCC™ 





CONTROL REGISTERS (Continued) 


Address: 00000 (Write) 


[p7 | 06 | 06 | p4] 08 [02] ot | bo 


i= 


alia 


DMA Commands 
0 Q Q Null Command 
O OO 1. Reserved 
0 1 O Reset Highest iUS 
Oo 1 #1 + =ODMA Reset 
1 0 O Enable Tx BDMA 
1 0 1 Enable Rx B DMA 
1 1 =O Enable Tx ADMA 
1 1 1 Enable Rx ADMA 


Address 0 
Address 1 
Address 2 
Address 3 
Address 4 


Figure 11. Channel Command/Address Register 


Address: 00000 (Read) 


b7 } be} 05 [4 | 03 Jz] D1 | D0) 


i 


Tx B DMA Abort 
Rx B DMA Abort 
Tx A DMA Abort 
Rx A DMA Abort 
Tx B DMA Terminal Count 
Rx B DMA Terminal Count 
Tx A DMA Terminal Count 
Rx A DMA Terminal Count 


Figure 12. DMA Status Register 


Address: 00001 


orf oe feof ce oie 


iz 


Tx B DMA Interrupt Enable 
Rx B DMA Interrupt Enabie 
Tx A DMA Interrupt Enable 
Rx A DMA interrupt Enable 
vis 

NV 

DLC 

MIE 


Figure 13. Interrupt Control Register 


Address: 00010 


[07 | bs | ps | 04} p3} ba} 01 [po 


Ivo 
V1 
iv2 * 
IV3 
V4 
IV5 
IV6 
IV7 


* Potentially modified by interrupt condition 
Figure 14. Interrupt Vector Register 


Address: 00011 (Write) 


BOM MCE 


Select Tx B DMA 
Select Rx B DMA 
Select Tx A DMA 
Select Rx A DMA 
Reserved 


- 


DMA Interrupt Commands 


Null Command 
Reset IP 

Reset IUS 

Reset IP and iUS 
Reserved 

Set IP 

Set IUS 

Set IP and 1US 


4+~OnuO40~4~0 


Figure 15. Interrupt Command/Register 


Address: 00011 (Read) 
[07 [06 | bs | D4 [3 | ba | Dt [00 


Tx B DMA IP 
Rx B DMA IP 
Tx A DMA IP 
Rx A DMA IP 
Tx B DMAIUS 
Rx B DMA IUS 
Tx A DMA IUS 
Rx A DMA IUS 


i 


Figure 16. Interrupt Status Register 
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A eiLas CMOS ISCC™ 





Address: 00101 


p7 | 06} 0s | 04 | pf D2} D1 | bo 


Address: 00100 


9 





L_ Tx B DMA Abort Enable = Tx B DMA Address Inc//Dec 
Rx B DMA Abort Enable Rx B DMA Address inc//Dec 
Tx A DMA Abort Enable Tx A DMA Address Inc//Dec 
Rx A DMA Abort Enable Rx A DMA Address Inc//Dec 
Tx B DMA Enable DMA Priority 
O OO RXxA/Tx A/Rx B/Tx B 
Rx B DMA Enable O 1 RXxB/TxB/RxA/TXA 
1 O Rx A/Rx B/Tx A/Tx B 
TA eMO Eels 1 1 RX BIRXATXBITxA 
Rx A DMA Enable 


Reserved 





Bus Request per Channel 


Figure 17. DMA Enable Register Figure 18. DMA Control Register 


Address: 01000 (Low Byte) 
01001 (High Byte) 


1o7 [06] 05 | b4 } os] 02 [03 | bo 


[- 


Address: 01010 (Low Byte) 
01011 (High Byte) 


A) LSB 


Rx A Cnt0 
Rx A Cnt 
Rx A Cnt2 
Rx A Cnt3 
Rx A Cnit4 
Rx A Cnt5 
Rx A Cnté 
Rx A Cnt7 


Figure 19. 


oz [8] 05] p4 Jos| 2] p1 | Do 


[itz 


A) LSB 


Tx A Cnto 
Tx A Cnt 
Tx A Cnt2 
Tx A Cnt3 
Tx A Cni4 
Tx A Cnt5 
Tx A Cnté 
Tx A Cnt7 


Address: 01000 (Low Byte) 


01001 (High Byte) 


[p7 |e] 05] 04} os | 02 | D1 | bo 


liz 


B) MSB 


Receive DMA Count Register Channel A 


Address: 01010 (Low Byte) 


g 


[ir 


01011 (High Byte) 


B) MSB 


Figure 20. Transmit DMA Count Register Channel A 


Rx A Cnt8 

Rx A Cnt9 

Rx A Cnti0 
Rx A Cnt11 
Rx A Cnt12 
Rx A Cnti3 
Rx A Cntt4 
Rx A Cnt15 


Tx A Cnt8 

Tx A Cnt9 

Tx A Cnt10 
Tx A Cnt11 
Tx A Cnti2 
Tx A Cnt13 
Tx A Cnti4 
Tx A Cnt15 
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A ZLOB | a hos Isce" 
CONTROL REGISTERS (Continued) 





Address: 01100 (Low Byte) 
01101 (High Byte) 


Address: 01100 (Low Byte) 
01101 (High Byte) 


7] Jos Jos] 5 [oe [or] oo 


< 


| = Rx B Cntd | aa Rx B Cnts 
| | Rx B Cntt Rx B Cnt9 
Rx B Cnt2 Rx B Cnti0 
Rx B Cnt3 Rx B Cnti1 
Rx B Cnt4 Rx B Cnti2 
Rx B CntS Rx B Cnt13 
Rx B Cnté Rx B Cnti4 
Rx B Cnt7 Rx B Cntt5 





A) LSB 


B) MSB 


Figure 21. Receive DMA Count Register Channel B 


Address: 01110 (Low Byte) 
01111 (High Byte) 


o7 | 06 [os] 04 | ps fo] br | oo) 


Address: 01110 (Low Byte) 
01111 (High Byte) 


[o7| 06 | 0s } 04] 9} ba] 07 | bo, 


tf 


iz 


A) LSB 


Tx B CntO 
Tx B Cnt1 
Tx B Cnt2 
Tx B Cnt3 
Tx B Cnt4 
Tx B Cnt5 
Tx B Cnté6 
Tx B Cnt7 


B) MSB 


Figure 22. Transmit DMA Count Register Channel B 
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Tx B Cnt8 

Tx B Cnt9 

Tx B Cnt10 
Tx B Cnt11 
Tx B Cntt2 
Tx B Cnt13 
Tx B Cnt14 
Tx B Cnt15 


A 2ILAE 


2Z16C35/Z85C35 


CMOS IScc™ 





Address: 10000 (Bits 0-7) 


107 | 06 | ps ] 04 | 0s [v2 | Dt | Do} 


[ir 


Address: 10001 (Bits 8-15) 


9 


i= 


Rx A Addr0 
Rx A Addr1 
Rx A Addr2 
Rx A Addr3 
Rx A Addr4 
Rx A Addrs 
Rx A Addré 
Rx A Addr7 


Rx A Addré 

Rx A Addrd 

Rx A Addr10 
Rx A Addr11 
Rx A Addr12 
Rx A Addri3 
Rx A Addr14 
Rx A Addr15 


Address: 10010 (Bits 16-23) 


107 | be | ds | 04 J p9 | be] D1 | bo 


[ir 


Address: 10011 (Bits 24-31) 


[o7 | bs | 06} b4 | os | 2} 01 | bo 


i= 


Figure 23. Receive DMA Address Register Channel A 


Rx A Addr16 
Rx A Addr17 
Rx A Addr18 
Rx A Addr19 
Rx A Addr20 
Rx A Addr21 
Rx A Addr22 
Rx A Addr23 


Rx A Addr24 
Rx A Addr25 
Rx A Addr26 
Rx A Addr27 
Rx A Addr28 
Rx A Addr29 
Rx A Addr30 
Rx A Addr31 
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CONTROL REGISTERS (Continued) 


Address: 10100 (Bits 0-7) 


[p7 } ps Js [D4 | Da | pa} 01 | 00 | 


i 
Ir 


Address: 10101 (Bits 8-15) 


[o7 | bs Jos | p+} 03 | b2 [0+ | bo, 


In 


Tx A Addro 
Tx A Addr 
Tx A Addr2 
Tx A Addr3 
Tx A Addr4 
Tx A Addr5 
Tx A Addré 
Tx A Addr7 


Tx A Addr8& 

Tx A Addr9 

Tx A Addri0 
Tx A Addr11 
Tx A Addr12 
Tx A Addr13 
Tx A Addri4 
Tx A Addr15 


Address: 10110 (Bits 16-23) 


or | 06 | ps | p4 | 03 | 2 [01 | 00 | 


Address: 10111 (Bits 24-31) 


gq 


i= 


Figure 24. Transmit DMA Address Register Channel A 


Tx A Addri6 
Tx A Addr17 
Tx A Addr18 
Tx A Addr19 
Tx A Addr20 
Tx A Addr21 
Tx A Addr22 
Tx A Addr23 


Tx A Addr24 
Tx A Addr25 
Tx A Addr26 
Tx A Addr27 
Tx A Addr28 
Tx A Addr29 
Tx A Addr30 
Tx A Addrat 


A ZiLOGS 


Z16C35/Z285C35 
CMOS ISCC™ 





Address: 11000 (Bits 0-7) 


[pz [ps] 05} 04] 0s} 02 |p} 00 


I 


Address: 11001 (Bits 8-15) 


o7] 06 | 5 | p4 |p | oe |p" | bo) 


[ir 
[ir 


Rx B Addro 
Rx B Addr 
Rx B Addr2 
Rx B Addr3 
Rx B Addr4 
Rx B Addrs 
Rx B Addré 
Rx B Addr7 


Rx B Addr8 

Rx B Addr9 

Rx B Addr10 
Rx B Addr11 
Rx B Addri2 
Rx B Addr13 
Rx B Addr14 
Rx B Addri5 


Address: 11010 (Bits 16-23) 


jo7 ]06 | ps] 4] 03 | p2] 01 | bo 


Ie 


Address: 11011 (Bits 24-31) 


9 


Figure 25. Receive DMA Address Register Channel B 


Rx B Addr16 
Rx B Addr17 
Rx B Addri8 
Rx B Addr19 
Rx B Addr20 
Rx B Addr21 
Rx B Addr22 
Rx B Addr23 


Rx B Addr24 
Rx B Addr25 
Rx B Addr26 
Rx B Addr27 
Rx B Addr28 
Rx B Addr29 
Rx B Addr30 
Rx B Addr31 
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CONTROL REGISTERS (Continued) 


Address: 11100 (Bits 0-7) 


[o7 | dé] 0s | 04} 03 }o2] 01 | Do 


Address: 11101 (Bits 8-15) 


ia 


1o7 | be] bs | ps} 03} o2] 01 | D0 
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IT 


ite. 


Tx B AddrO 
Tx B Addr1 
Tx B Addr2 
Tx B Addr3 
Tx B Addr4 
Tx B Addr5 
Tx B Addré 
Tx B Addr7 


Tx B Addr8 

Tx B Addrg 

Tx B Addr10 
Tx B Addri1 
Tx B Addri2 
Tx B Addr13 
Tx B Addri4 
Tx B Addr15 


Address: 11110 (Bits 16-23) 


[b7 } bs | bs | 04 | 03 | D2} D1 | DO) 


z 


Address: 11111 (Bits 24-31) 


1o7 | 06 [05 [4/3 } be} 01 [D0 


Figure 26. Transmit DMA Address Register Channel B 


Tx B Addri6 
Tx B Addr17 
Tx B Addri8 
Tx B Addr19 
Tx B Addr20 
Tx B Addr21 
Tx B Addr22 
Tx B Addr23 


Tx B Addr24 
Tx B Addr25 
Tx B Addr26 
Tx B Addr27 
Tx B Addr28 
Tx B Addr29 
Tx B Addr30 
Tx B Addr31 


_ Z16C35/285C3 
A Silas | oe ; CMOS ISCC™ 
ABSOLUTE MAXIMUM RATINGS 





Voltages on all pins, Stresses greater than those listed under Absolute Maxi- 
with respect to GND... ecceeees -0.3Vto+7.0V mum Ratings may cause permanent damage to the de- 
Operating Ambient vice. This is a stress rating only; operation of the device at | 
TEMPECrAatUre coc ccccscc cccdieceicisanesas See Ordering Information any condition above those indicated in the operational 
Storage Temperature ............ eee -85°C to 150°C _ sections of these specifications is notimplied. Exposure to 


absolute maximum rating conditions for extended periods 
may affect device reliability. 


STANDARD TEST CONDITION 


The DC Characteristics and Capacitance section below 
apply for the following standard test conditions, unless 
otherwise noted. All voltages are referenced to GND. 
Positive current flows into the referenced pin. Standard 
conditions are as follows: 





+5V 
20KQ 


From Output 
Under Test 

M +4.75V<V,,<5.25V 
m GND=OV =e mone 


m T, as specified in Ordering Information 


Figure 27. Standard Test Load 


CAPACITANCE 
Symbol Parameter Min Max Unit Condition 
Cin Input Capacitance 10 pF Unmeasured Pins 
ane Output Capacitance 15 pF Returned to Ground 
46 Bidirectional Capacitance 20 pF 
Note: 


f = 1 MHz over specified temperature range. 
Unmeasured pins returned to ground. 


MISCELLANEOUS 
Transistor Count 52,047 
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. Z16C35/Z85C35 
ASILAS CMOS ISCC™ 
DC CHARACTERISTICS 
Z16C35 

Symbol Parameter Min Typ Max Unit Condition 
Vig Input High Voltage 2.2 Voge +0.3 V 
Vi Input Low Voltage -0.3 0.8 V 
Van Output High Voltage 2.4 V low = 71-6 MA 
Vere Output High Voltage Voge 70.8 V lou = 290 pA 
Veu Output Low Voltage 0.4 V lo, = +2.0 MA 
he Input Leakage £10.00 pA 0.4<V,.<+2.4V 
leg Output Leakage +10.00 pA 0.4<Vy,< +2.4V 
tesa Vog Supply Current 7 50 mA Voc = OV, Vy, = 4.8 V, V, = 0.2 V 
Note: 
Voc = 5 V + 5% unless otherwise specified, over specified temperature range. 
AC CHARACTERISTICS 
Note: See the corresponding figures following this table (Figures 28-49). 
10 MHz 16 MHz 
No Symbol Parameter Min Max Min Max Notes 
1 Tcyc Bus Cycle Time 4TcPC 4TcPC 
2 TWAS! /AS Low Width 40 20 
3 TwASh /AS High Width 90 55 
4 TwDS! /DS Low Width 70 50 
5 TwDSh /DS High Width 60 30 
6 TdAS(DS) /AS Rise to /DS Fall Delay Time 5 5 
7 TADS(AS) /DS Rise to /AS Fall Delay Time 5 5 
8 TdDS(DRa) /DS Fall to Data Active Delay 0 0 
9 TdDS(DRv) /DS Fall to Data Valid Delay 85 75 
10 = TdDS(DRn) /DS Rise to Data Not Valid Delay 0 0 
11 TdDS(DRz) /DS Rise to Data Float Delay 20 15 
12 TsCS(AS) /CS to /AS Rise Setup Time 15 12 
13.  ThCS(AS) /CS to /AS Rise Hold Time 0 0 
14. TsADD(AS) Direct Address to /AS Rise Setup Time 15 12 [1] 
15  ThADD(AS) Direct Address to /AS Rise Hold Time 5 5 [1] 
16  TsSIA(AS) Status /INTACK to /AS Rise Setup Time 15 10 
17. = ThSIA(AS) Status /INTACK to /AS Rise Hold Time 5 5 
18  TsAD(AS) Address to /AS Rise Setup Time 15 10 
19 ThAD(AS) Address to /AS Rise Hold Time 5 5 
20 TsRW(DS) R/W to /DS Fall Setup Time 0 0 
21 ThRW(DS) R/W to /DS Fall Hold Time 25 15 
22  TdDSfRDY) /DS Fall to /READY Fall Delay 50 40 
23 TdDSr(RDY) /DS Rise to /READY Rise Delay 40 20 
24 TsDW(DS) Write Data to /DS Fall Setup Time 0 0 
25 ThDW(DS) Write Data to /DS Fall Hold Time 25 15 
26 TdRDY(DRv) /READY Fall to Data Valid Delay 40 40 
28  TwRDI /RD Low Width 70 50 
29  TwRDh /RD High Width 60 30 
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2 216C35/Z85C35 
A SILAS CMOS ISCC™ 
AC CHARACTERISTICS (Continued) 
10 MHz 16 MHz 
No Symbol Parameter Min Max Min Max Notes 
30 TdAS(RD) /AS Rise to /RD Fall Delay Time 5 5 
31 TdRD(AS) /RD Rise to /AS Fall Delay Time 5 5 
32 TdRD(DRa) /RD Fall to Data Active Delay 0 0 
33  TdRD(DRv) /RD Fall to Data Valid Delay 85 75 
34 TdRD(DRn) /RD Rise to Data Not Valid Delay 0 0 
35 TdRD(DRz) /RD Rise to Data Float Delay 20 15 
36 TdRDf(RDY) /RD Fall to /READY Fall Delay 50 40 
37 TdRDr(RDY) /RD Rise to /READY Rise Delay 40 20 
38  TwWWRI JWR Low Width 70 50 
39  TwWRh MWR High Width 60 30 
40  TdAS(WR) /AS Rise to /WR Fall Delay Time 5 5 
41 TdWR(AS) /WR Rise to AS Fall Delay Time 5 5 
42 TsDW(WR) Write Data to WR Fall Setup Time 0 0 
43.  ThDW(WR) Write Data to (WR Fall Hold Time 25 15 
44  TdWRi(RDY) /WR Fall to /READY Fall Delay 50 40 
45  TdWRr(RDY)  /WR Rise to /READY Fall Delay 40 20 
46 TsCS(DS) ICS to /DS Fall Setup Time 0 0 [2] 
47 ThCS(DS) ICS to /DS Fall Hold Time 25 15 [2] 
48 TsADD(DS) Direct Address to /DS Fall Setup Time 0 0 [1,2] 
49  ThADD(DS) Direct Address to /DS Fall Hold Time 25 15 [1,2] 
50 —_—~TsSIA(DS) Status /INTACK to /DS Fall Setup Time 0 0 [2] 
51 ThSIA(DS) Status /INTACK to /DS Fall Hold Time 25 15 [2] 
52  TsCS(RD) /CS to /RD Fall Setup Time 0 0 [2] 
53  ThCS(RD) ICS to /RD Fall Hold Time 25 15 [2] 
54 TsADD(RD) Direct Address to /RD Fall Setup Time 0 0 [1,2] 
55  ThADD(RD) Direct Address to /RD Fall Hold Time 25 15 [1,2] 
56 ~~ TsSIA(RD) Status /INTACK to /RD Fall Setup Time 0 0 [2] 
57 — ThSIA(RD) Status /INTACK to /RD Fall Hold Time 25 15 [2] 
58  TsCS(WR) ICS to WR Fall Setup Time 0 0 [2] 
59  ThCS(WR) ICS to WR Fall Hold Time 25 15 [2] 
60 TsADD(WR) __ Direct Address to /WR Fall Setup Time 0 0 [1,2] 
61 ThADD(WR) __ Direct Address to /WR Fall Hold Time 25 15 [1,2] 
62 TsSIA(WR) Status /INTACK to /WR Fall Setup Time 0 0 [2] 
63  ThSIA(WR) Status /INTACK to WR Fall Hold Time 25 15 [2] 
78  TdDSI(RDY)  /DS Fall (INTACK) to /READY Fall Delay 300 250 [4] 
81 TsIEI(DSI) IE to /DS Fall (INTACK) Setup Time 60 40 
82 —_ ThIEK(DSI) IEI to /DS Rise (INTACK) Hold Time 0 0 
83  TdilEI(IEO) IEI to IEO Delay 60 40 
84  TdAS(IEO) /AS Rise or Status INTACK to IEO Delay 60 40 
85  TdDSI(INT) /DS Fall (INTACK) to /INT Inactive Delay 200 170 
86  TdDSI(Wf) /DS Fall (INTACK) to (WAIT Fall Delay 40 35 
87 TdDSI(Wr) /DS Fall (INTACK) to (WAIT Rise Delay 300 175 [4] 
88 TdW(DRy) WAIT Rise to Data Valid Delay 40 35 
89  TdRDI(RDY) /RD Fall (INTACK) to /READY Fall Delay 300 175 [4] 








® ZiLAS 


216C35/Z285C35 
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AC CHARACTERISTICS (Continued) 








10 MHz 16 MHz 
No Symbol Parameter Min Max Min Max Notes 
91 TsIEK(RDI) IEI to /RD Fall (INTACK) Setup Time 60 50 
92 ~~ ThIEK(RDI) IE] to (RD Rise (INTACK) Hold Time 0 0 
93 TdRDI(INT) /RD Fall (INTACK) to /INT Inactive Delay 200 170 
94  TdRDI(Wf) /RD Fall (INTACK) to (WAIT Fall Delay 40 35 
95 — TdRDI(Wr) /RD Fall (INTACK) to (WAIT Rise Delay 300 175 [4] 
96 TwPIAt Pulsed /INTACK Low Width 70 55 
97 ~~ TwPIAh Pulsed /INTACK High Width 60 45 
98 TdAS(PIA) /AS Rise to Pulsed /INTACK Fall Delay Time 5 5 
99 TdPIA(AS) Pulsed /INTACK Rise to /AS Fall Delay Time 5 5 
100 TdPIA(DRa) Pulsed /INTACK Fall to Data Active Delay 0 0 
101 TdPEA(DRn) Pulsed /INTACK Rise to Data Not Valid Delay 0 0 
102 TdPIA(DRz) Pulsed /INTACK Rise to Data Float Delay 20 15 
103  TslEI(PIA) IE] to Pulsed /INTACK Fall Setup Time 60 50 
104  ThIEI(PIA) IE] to Pulsed /INTACK Rise Hold Time 0 om | 
105 TdPIA(IEO) Pulsed /INTACK Fall to IEO Delay 60 50 
106 TdPIA(INT) Pulsed /INTACK Fall to [INT Inactive Delay 200 170 
107 TdPIAf(RDY) Pulsed /INTACK Fail to (READY Fall Delay 300 200 [4] 
108 TdPIAr(RDY) Pulsed /INTACK Rise to /READY Rise Delay 40 35 
109 TdPIA(Wf) Pulsed /INTACK Fall to (WAIT Fall Delay 40 35 
110 TdPIA(Wr) Pulsed /INTACK Fall to (WAIT Rise Delay 300 175 [4] 
111. TdSIACINT) Status /INTACK Fall to /INT Inactive Delay 200 200 [2] 
113 TwRESI! /RESET Low Width 170 140 
114. TwRESh /RESET High Width 60 40 
115 TdRES(STB) /RESET Rise to /Strobe Fall 60 40 [3] 
116 TdPC(BUSa) PCLK Rise to Bus Active Delay 40 35 [5] 
117. TdPC(BRQ)  PCLK Rise to /BUSREQ Delay 40 35 
118 TsBAK(PC) /BUSACK to PCLK Rise Setup Time 10 10 
119 ThBAK(PC) /BUSACK to PCLK Rise Hold Time 30 20 
120 TwPCl PCLK Low Width 35 26 
121  TwPCh PCLK High Width 35 26 
122 TcPC PCLK Cycle Time 100 61 
123 TfPC PCLK Fall Time 10 5 
124 TrPC PCLK Rise Time 10 5 
125 TdPCr(UAS) PCLK Rise to /UAS Delay 30 25 [5] 
126 TWwUASI /UAS Low Width 30 25 [5,6] 
127. TdPCf(UAS) PCLK Fall to /UAS Delay 30 25 [5] 
128 TdPCr(AS) PCLK Rise to /AS Delay 30 25 [5] 
129 TwASl /AS Low Width 30 25 [5,6] 
130 TdPCfAS) PCLK Fall to /AS Delay 30 25 [5] 
131  TdAS(DSr) /AS Rise to /DS Fall (READ) Delay 30 25 [5,7] 
132 TdDS(PCr) PCLK Rise to /DS Delay 30 25 [5] 
133. TwDSlr /DS Low Width (READ) 135 90 [5,8] 
134 TdPCf(DS) PCLK Fall to /DS Delay 30 25 [5] 
135 TsDR(DS) Read Data to /DS Rise Setup Time 30 25 [5] 











Z16C35/285C3 
A Silas CMOS ISCC™ 
AC CHARACTERISTICS (Continued) 
10 MHz 16 MHz 

No Symbol Parameter Min Max Min Max Notes 
136 ThDR(DS) Read Data to /DS Rise Hold Time 0 0 [5] 
137 TdPC(RW) PCLK Rise to R//W Delay 30 25 [5] 
1388 TdAS(RD) /AS Rise to /RD Fall Delay 30 25 [5,7] 
139 TdPCr(RD) PCLK Rise to /RD Delay 30 25 [5] 
140 TwRDI /RD Low Width 135 90 [5,8] 
141 TdPCf(RD) PCLK Fail to /RD Delay 30 25 [5] 
142 TsDR(RD) Read Data to /RD Rise Setup Time 30 25 [5] 
143. ThDR(RD) Read Data to /RD Rise Hold Time 0 0 [5] 
144. TdPC(ADD)  PCLK Rise to Direct Address Delay 30 25 [1,5] 
145 TdPC(AD) PCLK Rise to Address Delay 40 40 [5] 
146 ThAD(PC) Address to PCLK Rise Hold Time 0 0 [5] 
147. TdPC(ADz) PCLK Rise to Address Float Delay 50 45 [5] 
148 TdPC(ADa) PCLK Rise to Address Active Delay 40 35 [5] 
149 TsAD(UAS) Address to /UAS Rise Setup Time 20 10 [5] 
150 ThAD(UAS) Address to /UAS Rise Hold Time 20 10 [5] 
151. TsAD(AS) Address to /AS Rise Setup Time 20 10 [5] 
152 ThAD(AS) Address to /AS Rise Hold Time 20 10 [5] 
153 TsW(PC) WAIT to PCLK Fall Setup Time 10 10 [5] 
154 ThW(PC) WAIT to PCLK Fall Hold Time 30 20 [5] 
155 TsRDY(PC) [READY to PCLK Fall Setup Time 10 10 [5] 
156 ThRDY(PC) /READY to PCLK Fall Hold Time 30 20 [5] 
157. ThDW(PC) Write Data to PCLK Rise Hold Time 0 0 [5] 
158 TdAS(DSw)  /AS Rise to /DS Fall (WRITE) Delay 85 45 [5,9] 
159 TsDW(DS) Write Data to /DS Fall Setup Time 30 25 [5,6] 
160 TwDSlw /DS Low Width (WRITE) 90 70 [5,10] 
161. ThDW(DS) Write Data to /DS Rise Hold Time 30 25 [5, 7] 
162 TdAS(WR) /AS Rise to (WR Fall Delay 85 55 [5,9] 
163 TsDW(WR) Write Data to (WR Fall Setup Time 30 25 [5,6] 
164 TwWRIi JWR Low Width 90 55 [5,10] 
165 ThDW(WR) Write Data to (WR Rise Hold Time 30 25 [5,7] 
166 TdPC(WR) PCLK Fall to (WR Delay 30 25 [5] 
167 TdPC(BUSz) PCLK Rise to Bus Float Delay 50 40 [5] 


Notes: 


[1] Direct address is A1/A//B or AO/SCC//DMA. 
{2] The parameter applies only when /AS is not present. 
[3] /Strobe is any of /DS, /RD, (WR or Pulsed /INTACK. 
[4] Clock-cycle dependent, 2TcPC + TwPCl + TIPC + 55. 
[5] Parameter applies only while ISCC is bus master. 
[6] Clock-cycle dependent, TwPCh + TfPC - 15. 
{7] Clock-cycle dependent, TwPC1 + TrPC - 15. 
[8] Clock-cycle dependent, TcPC + TwPCh + TrPC - 10. 
[9] Clock-cycle dependent, TcPC - 15. 

{10] Clock-cycle dependent, TcPC - 10. 


[11] Timings in nanoseconds 
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Figure 28. Multiplexed /DS Read Cycle 
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Figure 29. Multiplexed /DS Write Cycle 
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Figure 30. Multiplexed /RD Read Cycle 
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Figure 32. Non-multiplexed /DS Read Cycle 
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Figure 34. Non-multiplexed /RD Read Cycle 
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Figure 36. Multiplexed /DS Status INTACK Cycle 


: 216C35/285C35 
“A Silas CMOS ISCC™ 


/INTACK 
(Status) 


/RD 
ae ans 
@) @) 


nian m4 ar 





IWAIT//RDY 
(Ready) 


MWAIT//RDY / 
(Wait) 
Lok] 
(95) 


Figure 37. Multiplexed /RD Status INTACK Cycle 
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Figure 38. Multiplexed Pulsed INTACK Cycle 
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Figure 39. Non-multiplexed /DS INTACK Cycle 
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Figure 40. Non-multiplexed /RD Status INTACK Cycle 


A SILAS 


216C35/Z85C35 











CMOS ISCC™ 
(Pulsed) 
| = a 
foe 
_ Cot OH 
thee 
: @ 
MAIT//RDY 
(Ready) 
MAITI/RDY | 
(Wait) 
“eT 
(03) 
aD Se 
(63) (109) 
ANT / 
aay ae 


Figure 41. Non-multiplexed Pulsed INTACK Cycle 
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Figure 44, Reset 
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Figure 46. Z16C35 Memory Read 
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7-54 


Z16C35/285C35 
CMOS ISCC™ 





PCLK 


/UAS 


/AS 


/DS 


R/W 


/RD 


WR 


Ai, AO 


AD15-0 


JEU? Jt Jit Jt Jt 


(4) 
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Figure 50. Z16C35 General Timing 
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10 MHz 16 MHz 

No Symbol Parameter Min Max Min Max Notes 
1 TsRXD(RXCr) RxD to /RxC Rise Setup Time (x1 mode) 0 0 [1] 
2  ThRXD(RXCr) RxD to /RxC Rise Hold Time (x1 mode) 150 60 [1] 
3. TsRXD(RXCf) RxD to /RxC Fall Setup Time (x1 mode) 0 0 [1,5] 
4 ThRXD(RXCf) RxD to /RxC Fall Hold Time (x1 mode) 150 60 [1,5] 
5 TsSY(RXC) ISYNC to /RxC Rise Setup Time ~200 -100 [1] 
6  ThSY(RXC) ISYNC to RxC Rise Hold Time 5TcPc 5TcPc [1] 
7 ~~ TsTXC(PC) /TxC to PCLK Setup Time 0 0 [2,4] 
8  TdTXCf(TXD)  /TxC Fall to TxD Delay (x1 mode) 150 85 [2] 
9  TdTxCr(TXD) /TxC Rise to TxD Delay (x1 mode) 150 85 [2,5] 
10 TdTXD(TRX) TxD to /TRXC Delay (Send Clock Echo) 200 80 
11. TwRTXh /RTxC High Width 150 80 [6] 
12 TwRITXl /RTxC Low Width 150 80 [6] 
13 TcRTX /RTxC Cycle Time (RxD, TxD) 400 244 [6,7] 
14. TcRTXX Crystal Oscillator Period 100 1000 100 1000 [3] 
15  TwTRXh /TRxC High Width 150 80 [6] 
16 TwTRX! /TRxC Low Width 150 80 [6] 
17. TcTRX /TRxC Cycle Time (RxD, TxD) 400 244 [6,7] 
18  TwEXT /DCD or /CTS Pulse Width 200 70 
19 TwSY ISYNC Pulse Width 200 70 

Notes: 


[1] /RxC is /RTxC or /TRxC, whichever is supplying the receive clock. 

[2] /TxC is /TRxC or /RTxC, whichever is supplying the transmit clock. 

[3] Both /RTxC and /SYNC have 30 pf capacitors to ground connected to them. 

[4] Parameter applies only if the data rate is one-fourth the PCLK rate. In all other cases, no phase relationship between /RxC and PCLK or/TxC and 
PCLK is required. 

{5} Parameter applies only to FM encoding/decoding. 

[6] Parameter applies only for transmitter and receiver; DPLL and baud rate generator requirements are identical to case PCLK requirements. 

[7] The maximum receive or transmit data rate is one-fourth PCLK. 

{8} Timings in nanoseconds. 
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10 MHz 16 MHz 

No Symbol Parameter Min Max Min Max  Notes[3] 

1 TdRXC(SY) /RxC Rise to /SYNC 4 7 4 7 [1] 

2 TdRXC(INT) = RxC Rise to /INT Valid Delay 10 16 10 16 [1] 

3 TdTXC(INT) /TxC Fall to /INT Valid Delay 6 10 6 10 

4 TdSY(INT) ISYNC Transition to /INT Valid Delay 2 6 2 6 

5 TdEXT(INT) /DCD or /CTS Transition to /INT Valid Delay 2 6 2 6 
Notes: 





[1] /RxC is /RTXC or /TRxC, whichever is supplying the receive clock. 
[2] /TxC is /TRxC or /RTxC, whichever is supplying the transmit clock. 
[3] Units equal to TcPc. 
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Package 

V=Plastic Leaded Chip Carrier | 

C=Ceramic DIP y | 
L=Ceramic LCC 


F=Plastic Quad Flat Pack 





Temperature 
E=-40°C to +105°C 
S=0°C to +70°C 


Speeds 
10=10 MHz: 
16=16 MHz 


Environmental 
C=Plastic Standard 
D=Plastic Stressed 
E=Hermetic Stressed 


Example: 
Z 16035 34 AS C is aZ16C35, 34 MHz, PLCC, 0°C to +70°C, Plastic Standard Flow 
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APPLICATION NOTE 


INTERFACING 28500 
PERIPHERALS TO THE 68000 





INTRODUCTION 


This application note discusses interfacing Zilog’s Z8500 
family of peripherals to the 68000 microprocessor. The 
Z8500 peripheral family includes the 28536 Counter/Timer 
and Parallel 1/O Unit (CIO), the Z8038 FIFO Input/Output 
Interface Unit (FIO), and the Z8530 Serial Communications 
Controller (SCC). This document discusses the Z8500/ 
68000 interfaces and presents hardware examples and 
verification techniques. One of the three hardware ex- 
amples given in this application note shows how to imple- 
ment the Z8500/68000 interface using a single-chip pro- 
grammable logic array (PAL). 


This application note is a supplement to the following 
documents, which discuss the individual components of 
the interface. 


m@ 28036 Z-CIO/Z8536 CIO Technical Manual! (document 
number 00-2091-01) 


m Z8038 Z-FIO Technical Manual (document number 
00-2051-01) 


GENERAL 28500 FAMILY DESCRIPTION 


The Z8500 family is made up of programmable pe- 
ripherals that can interface easily to the bus of any 
non-multiplexed CPU microprocessor, such as the 
68000. The three members of this family, the CIO, 
SCC, and FIO, can solve many design problems. The 
peripherals’ operating modes can be programmed 
simply by writing to their internal registers. 


Programming the Operating Modes 

The CPU can access two types of registers: Control and 
Data. Depending on the peripheral, registers are selected 
with either the AO, A1, A//B, or D//C function pins. 


Peripheral operating modes are initialized by program- 
ming internal registers. Since these registers are not di- 


m 2Z8030/Z8530 SCC Technical Manual (document 
number DC-8293-02) 


@ Motorola 16-Bit Microprocessor User’s Manual. 3rd 
ed. Englewood Cliffs, N.J., Prentice-Hall, Inc. 1979. 


@ Monolithic Memories Bipolar LSI 1982 Databook 


This application note is divided into four sections. The first 
section gives a general description of the 28500 family and 
discusses pin functions, interrupt structures, and the pro- 
gramming of operating modes. The second section dis- 
cusses the Z8500 interface itself. It shows how the different 
Z8500 control signals are generated from the 68000 sig- 
nals and summarizes the critical timings for the three types 
of bus cycle. The third section show three examples of 
implementing the 68000-to-Zilog-peripheral interface. The 
fourth section suggests methods of verifying the interface 
design by checking the three different types of bus cycles: 
Read, Write, and Interrupt Acknowledge. 


rectly addressable by the CPU, a two-step procedure 
using the Control register is required: first, the address of 
the internal register is written to the Control register, then 
the data is written to the Control register. A state machine 
determines whether an address or data is being written to 
the control register. Reading an internal register follows a 
similar two-step procedure: first, the address is written, 
then the data is read. 


The Data registers that are most frequently accessed, for 
example, the SCC’s transmit and receive buffer, can be 
addressed directly by the CPU with a single read or write 
operation. This reduces overhead in data transfers be- 
tween the peripheral and CPU. 
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GENERATING Z8500 CONTROL SIGNALS 


This section shows how to generate the Z8500 control 
signals. To simplify the discussion, the section is divided 
into two parts. The first part takes each individual 28500 
signal and shows how it is generated from the 68000 
signals. The second part discusses the Z8500 timing that 
must be met when generating the control signals. 


28500 Signal Generation 

The right-hand side of Table 1 lists the Z8500 signals that 
must be generated. Each of these signals is discussed in 
a separate paragraph. 


AO, Ai, A//B, D//C. These pins are used to select the 
peripheral’s Control and Data registers that program the 
different operating modes. They can be connected to the 
68000 Ai and A2 Address bus lines. 


/CE. Each peripheral has an active Low Chip Enable that 
can be derived by ANDing the selected address decode 
and the 68000’s Address Strobe (/AS). The active Low /AS 
guarantees that the 68000 addresses are valid. 


D7-DO. The Z8500 Data bus can be directly connected to 
the lowest byte (D7-D0) of the 68000 data bus. 


IEl and IEO. The peripherals use these pins to decide the 
interrupt priority. The highest priority device should have 
its IEI tied High. Its IEO should be connected to the IEI pin 
of the next highest priority device. This pattern continues 
with the next highest priority peripheral, until all the periph- 
erals are connected, as shown in Figure 1. 


ANT. The interrupt request pins for each peripheral in the 
daisy chain can be wire-ORed and connected to the 
68000's ILPN pins. The 68000 has seven interrupt levels 


that can be encoded into the ILPO, ILP1, and ILP2 pins. 
Multiple 68000 interrupt levels can be implemented by 
using a multiplexer like the 74LS148. 


ANTACK. The INTACK pin signals the peripherals that an 
Interrupt Acknowledge cycle is occurring. The following 
equation describes how /INTACK is generated: 


/INTACK = (FCO)e(FC1)e(FC2)(AS) 


The 68000 FC2-FCO are status pins that indicate an Inter- 
rupt Acknowledge when they are all High. They should be 
ANDed with inverted /AS to guarantee their validity. The 
/INTACK signal must be synchronized with PCLK to guar- 
antee setup and hold times. This can be accomplished by 
changing the state of /INTACK on the falling edge of PCLK. 
If the /INTACK pin is not used, it must be tied High. 


PCLK. The SCC and CIO require a clock for internal 
synchronization. The clock can be generated by dividing 
down the 68000 CLK. 


/RD. The Read strobe goes active Low under three condi- 
tions: hardware reset, normal Read cycle, and an Interrupt 
Acknowledge cycle. The following equation describes 
how /RD is generated: 


/RD = /[ (R//W0)e(AS) = RESET] 


The Read strobe timing must meet both the Read timing 
and Interrupt Acknowledge timing discussed in the follow- 
ing section. In addition to enabling the Data bus drivers, 
the falling edge or /RD sets the Interrupt Under Service 
(IUS) bits during an Interrupt Acknowledge cycle. 


Table 1. Z8500 and 68000 Pin Functions 





68000 Signals 
Mnemonic Function 
A23-A1 Address Bus 
/AS Address Strobe 
CLK 68000 clock (8 MHz) 
D15-DO Data Bus 
/[DATACK Data Transfer Acknowledge 
FC2-FCO Processor Status 
ILP2-ILPO Interrupt Request 
R/W Read/Write 
IVMA Valid Memory Address 
IVPA Valid Peripheral Address 


28500 Signals 
Mnemonic Function 
A0,A1,A//B, D//C Register Select 
ICE Chip Enable 
D7-DO Data Bus 
IEI,JEO Interrupt Daisy Chain 
Control 
ANT Interrupt Request 
[INTACK Interrupt Acknowledge 
PLCK Peripheral Clock 
/RD Read Strobe 
IWR Write Strobe 


*The register select pins on each peripheral have different names. 
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/WR. This signal strobes data into the peripheral. A data- 
to-write setup time requires that data be valid before /WR 
goes active Low. The equation for generating the (WR 
strobe is made up of two components: an active reset and 
a normal Write cycle, as shown in the following equation: 
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Highest 
Priority 
Peripheral 
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WR = /[/(R/W)e(AS) + RESET] 


Forcing /RD and /WR simultaneously Low resets the pe- 
ripherals. 


(Middle) 





Lowest 
Priority 
Peripheral 


Sa sett 
ANTACK \ / 
/RD \ / 


Peripheral 
4 MHz) 


ClO 
FIO 
SCC 


tsettle (ns) 
First Middle Last 
350 150 100 
350 150 100 
250 120 120 


Figure 1. Peripheral Interrupt Daisy Chain 


Z8500 Timing Cycles 

This section discusses the timing parameters that must be 
met when generating the control signals. The Z8500 family 
uses the control signals to communicate with the CPU 
through three types of bus cycle: Read, Write, and Inter- 
rupt Acknowledge. The discussion that follows pertains to 
the 4 MHz peripherals, but the 6 MHz devices have similar 
considerations. 


Although the peripherals have a standard CPU interface, 
some of their particular timing requirements vary. The 
worst-case parameters are shown below; the timing can 
be optimized if only one or two of the Z8500 family devices 
are used. 








Y ZiLas 
Read Cycle 


The Read cycle transfers data from the peripheral to the 
CPU. It begins by selecting the peripheral and appropriate 
register (Data or Control). The data is gated onto the bus 
with the /RD line. A setup time of 80 ns from the time the 
register select inputs (A//B, C//D, AO, A1) are stable to the 
falling edge of /RD guarantees that the proper register is 
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accessed. The access time specification is usually mea- 
sured from the falling edge of /RD to valid data and varies 
between peripherals. The SCC specifies an additional 
register select to valid data time. The Read cycle timing is 
shown in Figure 2. 


ADDR x 


~<— >0 
PCLK i 
>70 

aa 

Read /CS 
Cycle 
>0 }<— >400 —> 

/RD 


>0 


a Valid Data 


<590 —> 


>0 


se ‘ >400 —>/ 


ey 10> fe 


“>| fee 


DATA Valid Data 
IN 


/Ccs 
>of» 
ANTACK ae 
Interrupt 
aa >400 —> 
/RD 


<300 


sagt Valid Data 


Figure 2. 28500 Interface Timing (4 MHz) 
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Write Cycle 

The Write cycle transfers data from the CPU to the periph- 
eral. It begins by selecting the peripheral and addressing 
the desired register. A setup time of 80 ns from register 
select stable to the falling edge of /WR is required. The 
data must be valid prior to the falling edge of (WR. The /(WR 
pulse width is specified at 400 ns. Write cycle timing is 
shown in Figure 2. 


Interrupt Acknowledge Cycle 

The Z8500 peripheral interrupt structure offers the de- 
signer many options. In the simplest case, the Z8500 
peripherals can be polled with interrupts disabled. If using 
interrupt, the timing shown in Figure 2 should be observed. 
An interrupt sequence begins with an /INT going active 
because of an interrupt condition. The CPU acknowl- 
edges the interrupt with ana /INTACK signal. 


A daisy chain settle time (dependent upon the number of 
devices in the chain) ensures that the interrupts are 
prioritized. The falling edge of /RD causes the IUS bit to be 
set and enables a vector to go out on the bus. 


The table given in Figure 1 can be used to calculate the 
amount of settling time required by a daisy chain. Even if 
there is only one peripheral in the chain, a minimum 
settling time is still required because of the internal daisy 
chain. The first column specifies the amount of settling 
time for only one peripheral. If there are two peripherals, 
the time is computed by adding together the times shown 
in the first and the last columns. For each additional 
peripheral in the chain, the time specified in the middle 
column is added. 


Recovery Time 

The read/write time specifies a minimum amount of time 
between Read or Write cycles to the same peripheral. The 
recovery time differs among peripherals and is summa- 
rized in Figure 3. In most cases, this parameter is met 
because of the time required for instruction fetches. The 
recovery time specification does not have to be met if /CE 
is deselected when Read or Write occurs. 


/CE \ / \ / 
/RD/WR / \ / \ / 


|< ___— Lecovery | 


Peripheral 


(4 MHz) Recovery Time 


ClO 
FIO 
SCC 


Greater than 3 PCLK cycles or 1000 ns 
Greater than 1000 ns 
Greater than 4 PCLK cycles 


Note: The diagram shows that the recovery time is measured between 
consecutive reads and writes only if the peripheral is selected. 


Figure 3. Recovery Time 
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68000 INTERFACE EXAMPLES 


This section shows three examples, presented in increas- 
ing order of complexity, for interfacing Zilog’s 4 MHz 
Z8500 peripherals to an 8 MHz 68000. Faster CPUs or 
peripherals can be used by modifying some of the timing. 
These examples suggest possible ways of implementing 
the interface but may require some modifications to oper- 
ate properly. They were chosen because they give the 
user a variety of interface design ideas. The first example 
uses a minimum amount of TTL logic to implement the 


interface because the Valid Peripheral Address (/VPA) 
cycle meets the Z8500 timing requirements. In this mode 
the 68000 accepts nonvectored interrupts. The second 
example uses the Data Transfer Acknowledge (/DTACK) 
pin. This interface allows faster operation and makes use 
of the Z8500’s 8-bit vectored interrupts. The third example 
also uses a /DTACK cycle and is similar to the second, 
except the external logic is integrated into a single chip, 
the PAL20 x 10 programmable array logic. 


EXAMPLE 1: A TTL INTERFACE USING A VPA CYCLE 


The 68000 has a special input pin, Valid Peripheral Ad- 
dress (/VPA), that can be activated by the Z8500 chip 
select logic at the beginning of the cycle to indicate to the 
68000 that a peripheral is being accessed. This generates 
a special Read/Write cycle that meets the peripheral 
timing requirements. This cycle allows the Z8500 control 
signals to be generated easily. The 68000 responds to 
interrupts using an autovector and the Z8500 can be 
programmed not to return a vector. 


The timing is shown in Figure 4. Figure 5 shows how the 
hardware can be implemented. PCLK is generated by 
dividing down the 68000 CLK. /RD, /WR, and /INTACK are 
simply ANDed 68000 signals. The worst-case daisy-chain 
settle time is 450 ns. Connecting /INT to IPLO generates a 


| so |st|s2|s3] 84] 
CLK 


/AS 


level 1 interrupt. The internal registers are accessed by AO, 
A1, D//C, and A//B, which can be the 68000 lowest order 
addresses. 

Functional Description 

VPA is pulled Low at the beginning of the cycle and the 
CPU automatically inserts Wait states until E is synchro- 
nized. 

VPA = [(AS)@(CE)] 

RD = [(CE)*(VMA)*(R/W)] 

WR = [(CE)e(VMA)*/(R/W)] 


INTACK = [(FCO)e(FC1)e(FC2)e(AS)] 


| s5 | se| s7 | 


SSS 0 
7 ee eae. 


/RD/WR \ V4 


Figure 4. /VPA Cycle Timing 
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Figure 5. Interface Using the /VPA Cycle 
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EXAMPLE 2: A TTL INTERFACE USING 
DTACK CYCLES 


Using the 68000 Data Transfer Acknowledge (/DTACK) 
cycle is a second way of interfacing to the Z8500 periph- 
erals. The 68000 inserts Wait states until the /DTACK input 
is strobed Low to complete the transfer. In addition to 
generating the control signals, the interface logic must 
also generate /DTACK. 


| so | s1|s2|s3| s4| 
CLK 
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The timing shown in Figure 6 can be generated by the 
hardware shown in Figure 7. The 8-bit Shift register 
(74LS164) is used to generate the proper timing. At the 
beginning of each cycle, QA (Figure 7) is set High for one 
PCLK cycle and then reset. This pulse is shifted through 
the QA-QH outputs and is used to generate /RD, /WR, and 
IDTACK signals. Some of the extra Wait states can be 
eliminated by tapping the Shift register sooner (e.g., QC). 


| ss |se|s7| so| 


[AS f \ f 

QE f \ 

sic, Oe 
/RD/WR 2, ee a 
/DTACK Sn ne Nf 
AINTACK \ / 


Figure 6. Timing for /DTACK Interface 
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Figure 7. Hardware Diagram for /DTACK Interface 
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EXAMPLE 3 : SINGLE-CHIP PAL 
INTERFACE 


This example illustrates how to interface the 4 MHz Z8500 
peripherals to the 8 MHz 68000 using a PAL20X10 device 
to generate all the required control signals. The PAL 
reduces the required interface logic to a single chip, thus 
minimizing board space. This interface offers flexibility 
because the internal logic can be reprogrammed without 
changing the pin functions. The PAL uses 68000 signals to 
generate Read, Write, and Interrupt Acknowledge cycles. 
In addition to generating the Z8500 control signals, the 
PAL also generates a /DTACK to inform the 68000 of a 
completed data transfer cycle. This allows the 68000 to 
use the peripheral’s vectored interrupts. 


Functional Description 

Figure 8 shows the PAL’s pin functions. The PAL generates 
five control signals, of which four (AWR, /RD, CO, and 
/INTACKk) go to the Z8500 and one (/DTACK) goes to the 
68000. The remaining signals are used internally to gener- 
ate these outputs. Timing diagrams for the Read, Write, 
and Interrupt Acknowledge cycles are shown in Figure 9. 


The PAL uses a 4-bit downcounter to generate the proper 
placement of the control signals where CO is the least 
significant bit and C3 is the most significant bit. All of the 
PAL is clocked with the rising edge of the 68000's CLK. The 
counter toggles between counts 14 and 15 and starts 
counting down when /AS goes active. The counter goes 
back to toggling when /AS goes inactive. CYC goes active 
Low at the same time the counter starts counting down. 
The equations in Table 2 can be entered into a develop- 
ment board to program the PAL. 
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CLK | }1 24] | vcc 
[cs | }2 23 | | /ACK 
N/C | 13 221 | wR 
TEST | | 4 21} | /RD 
/AS | 15 20 | | /DTACK 
IRW | 16 197 | NC 
Fco2| 17 18} | /CYC 
FC1/ 48 17] | /co 
FCO | }9 16] | /c1 
/RESET | |. 10 151 | /c2 
N/C { 11 141 1/c3 
GND | } 12 13] | /OE 


Figure 8. PAL Pinout 
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Figure 9. PAL Interface Timing 
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__ APPLICATION NOTE 
Functional Description (Continued) 
Table 2. PAL Equations 
PAL 20X10 PAL DESIGN SPECIFICATION 
P7089 (10) 
MC68000 TO ZILOG PERIPHERAL INTERFACE 
MMI, SUNNYVALE, CA 
CLK /CS NC TEST JAS RW 
FC2 FC1 FCO /RESET NC GND 
JOE IC3 C2 ICI ico 83=—ss (ere 
NC IDTK /RD /WR JACK vcc 
CO c= /CO*/TEST - COUNT/HOLD (LSB) 
C1 a /RESET*AS*C1 ; HOLD 
ib: /RESET*AS*CO ; DECREMENT 
C2 ‘= /RESET*AS*C2 ; HOLD 
+: /RESET*AS*CO*C1 ; DECREMENT 
C3 = /RESET*AS*C3 ; HOLD 
+! /RESET*AS*C0*C1*C2 ; DECREMENT 
DTK := /RESET*/ACK*CYC*C3*/C2*/C1*C0*CS ; DTACK FOR RD/WR CYCLE 
+ /[RESET*ACK*CYC*C3*/C2*C 1*/CO ; DTACK FOR INTERRUPT 
- OPERATION | 
CYC := /RESET*AS*/CYC*CO ; NEW CYCLE STARTED 
+ /RESET*AS*CYC ; PROCESSING OF CYCLE 
+: /RESET*CYC*DTK ; END OF CYCLE 
RD = /RESET*CYC*/ACK*RW*C3*/C2*CS ; NORMAL READ OPERATION 
+ /RESET*CYC*/ACK*RW*/C3*C2*C1*CO0*CS ; NORMAL READ OPERATION 
+: /RESET*CYC*ACK*RW*C3 - READ DURING OPERATION 
+ RESET 
WR = /RESET*CYC*ACK*/RW*C3*/C2*CS ; WRITE 
+ /RESET*CYC*/ACK*/RW*/C3*C2*C 1*C0*CS ; WRITE 
+! RESET 
ACK := /RESET*FCO*FC 1*FC2*AS*CYC*/CO ; INTERRUPT ACKNOWLEDGE 
+ /RESET*FCO*FC 1*FC2*CYC ; INTERRUPT ACKNOWLEDGE 
Hardware Diagram Table 3. Peripheral Memory Map 
The hardware diagram of the PAL interface is shown in 
Figure 10. The 68000 signals CLK, /CS, /AS, R/W,FCo, Peripheral = Register Hex Addr 
FC1, and FC2 are used to generate the Z8500 control = sc¢ (Z8530) Channel B Control FFO020 
signals. The control signals are synchronous with the Channel B Data FFO022 
rising edge of the 68000’s CLK. TEST and /OE must be Channel A Control FFO024 
grounded. ICS is used to enable /DTACK, /RD, and IWR as Channel B Data FFO026 


shown in the equations. The Z8500 /INT is connected to =§ ——————__$$$____________ 
the /ILPO, which generates a 68000 level 1 interrupt. The ClO(Z8536) PortC’s DataRegister  FFO010 


peripherals arememory-mapped into the highest 64 Kbyte Port B's Data Register = FFO012 
block of memory, where A32-A17 equals “FFH”. Ad- Port A's Data Register FFO014 
dresses A6-A4 are used to select the peripheral; A3- Control Register FFOO16 
A1select the internal registers. Table 3 shows the periph- FIO (Z8038)  DataRegisters ..+=«~*FFOQ0O. 
erals memory map. Control Registers FFO002 
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Figure 10. PAL Hardware Diagram 
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INTERFACE VERIFICATION TECHNIQUES 


This section suggests possible ways of verifying the Read, 
Write, and Interrupt Acknowledge cycles. 


Read Cycle Verification 

The Read cycle should be checked first because it is the 
simplest operation. The Z8500 should be hardware reset 
by simultaneously pulling /RD and/WR Low. When the 
peripheral is in the reset state, the Control register contain- 
ing the reset bit can be read without writing the pointer. 
Reading back the FIO or CIO Control register should yield 
a Q1H. 


The SCC’s Read cycle can be verified by reading the bits 
in RRO. Bits D2 and D6 are set to 1 and bits DO, D1, and D7 
are 0. Bits D5-D3 reflect the input pins DCD, SYNC, and 
CTS, respectively. 


Write Cycle Verification 

The Write cycle can be checked bywriting to a register and 
reading back the results. Both the CIO and FIO must have 
their reset bits cleared by writing OOH to their Control 
registers and reading back the result. The SCC can be 
checked by writing and reading to an arbitrary read/write 
register, for example, the Time Constant register (WR12 or 
WR13). 


Interrupt Acknowledge Cycle Verification 
Verifying An Interrupt Acknowledge (/INTACK) cycle con- 
sists of several steps. First, the peripheral makes an 
Interrupt Request (/INT) to the CPU. When the processor is 
ready to service the interrupt, it initiates an Interrupt Ac- 
knowledge (/INTACK) cycle. The peripheral then puts an 
8-bit vector on the bus, and the 68000 uses that vector to 
get to the correct service routine. This test checks the 
simplest case. 


8-14 


INTERFACING 28500 PERIPHERALS TO THE 68000 
APPLICATION NOTE 


First, load the Interrupt Vector register with a vector, 
disable the Vector Includes Status (VIS), and enable 
interrupts (IE = 1, MIE = 1, IEI = 1). Disabling VIS guaran- 
tees that only one vector is put on the bus. The address of 
the service routine corresponding to the 8-bit vector num- 
ber must be loaded into the 68000’s vector table. 


Initiating an interrupt sequence in the FIO and CIO can be 
accomplished by setting one of the interrupt pending (IP) 
bits and seeing if the 68000 jumps to the service routine 
(setting a breakpoint at the beginning of the service routine 
is an easy way to check if this has happened). 


Initiating an interrupt sequence in the SCC is not quite as 
simple because the IP bits are not as accessible to the 
user. An interrupt can be generated indirectly through the 
CTS pin by enabling the following: CTS IE (WR15 20), EXT 
INT EN (WR1 01), and MIE (WR9 08). Any transition on the 
CTS pin can initiate the interrupt sequence. The interrupt 
can be re-enabled by RESET EXT/STATUS INT (WRO 10) 
and RESET HIGHEST IUS (WRO 38). 


Conclusion 

Zilog’s Z8500 family of non-multiplexed Address/Data bus 
peripherals can interface easily with the 68000 and pro- 
vide all the support required in a high-performance micro- 
processor system. The many features offered by the SCC, 
FIO, and ClO solve many system design problems by 
making interfacing to the external world easy. These intel- 
ligent peripherals also greatly enhance the system perfor- 
mance by relieving the CPU of many burdensome over- 
head tasks. Additionally, the powerful interrupt structure 
allows the 68000 to use vectors and reduce interrupt 
response time. 
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INTRODUCTION 


Zilog's Z8030 Z-SCC Serial Communications Controller is 
one of a family of components that are Z-BUS® compatible 
with the Z8000™ CPU. Combined with a Z8000 CPU (or 
other existing 8- or 16-bit CPUs with nonmultiplexed buses 
when using the Z8530 SCC), the Z-SCC forms an inte- 
grated data communications controller that is more cost 
effective and more compact than systems incorporating 
UARTs, baud rate generators, and phase-locked loops as 
separate entities. 


The approach examined here implements a communica- 
tions controller in a Binary Synchronous mode of opera- 
tion, with a Z8002 CPU acting as controller for the Z-SCC. 


DATA TRANSFER MODES 


The Z-SCC system interface supports the following data 
transfer modes: 


m Polled Mode. The CPU periodically polls the Z-SCC 
status registers to determine the availability of a 
received character, if a character is needed for 
transmission, and if any errors have been detected. 


m@ Interrupt Mode. The Z-SCC interrupts the CPU when 
certain previously defined conditions are met. 


APPLICATION NOTE 


SCG IN BINARY 
SYNCHRONOUS 
COMMUNCATIONS 


One channel of the Z-SCC is used to communicate with the 
remote station in Half Duplex mode at 9600 bits/second. 
To test this application, two Z8000 Development Modules 
are used. Both are loaded with the same software routines 
for initialization and for transmitting and receiving mes- 
sages. The main program of one module requests the 
transmit routine to send a message of the length indicated 
in the ‘COUNT’ parameter. The other system receives the 
incoming data stream, storing the message in its resident 
memory. 


@ Block/DMA Mode. Using the Wait/Request (/W//REQ) 
signal, the Z-SCC introduces extra wait cycles to 
synchronize data transfer between a CPU or DMA 
controller and the Z-SCC. 


The example given here uses the block mode of data 
transfer in its transmit and receive routines. 
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SYNCHRONOUS MODES 


Three variations of character-oriented synchronous com- 
munications are supported by the Z-SCC: Mono-sync, 
Bisync, and External Sync (Figure 1). In Monosync mode, 
a single sync character is transmitted, which is then 
compared to an identical sync character in the receiver. 
When the receiver recognizes this sync character, syn- 
chronization is complete; the receiver then transfers sub- 
sequent characters into the receiver FIFO in the Z-SCC. 


0 
SYNC DATA DATA 


CRCI CRC2 
s 
A. MONOSYNC Mode 
0 
SYNC SYNC DATA DATA CRCI CRC2 
5 
B. BISYNC Mode 
Extemal 
SYNC ‘i 
a 
DATA DATA s- CRC CRC2 
g 5 
C. External SYNC Mode 


Figure 1. Synchronous Modes of Communication 


SYSTEM INTERFACE 


The Z8002 Development Module consists of a Z8002 CPU, 
16K words of dynamic RAM, 2K words of EPROM monitor, 
a Z80A SIO providing dual serial ports, a Z80A CTC 
peripheral device providing four counter/timer channels, 
two Z80A PIO devices providing 32 programmable I/O 
lines, and wire wrap area for prototyping. The block dia- 
gram is depicted in Figure 2. Each of the peripherals in the 
development module is connected in a prioritized daisy- 
chain configuration. The Z-SCC is included in this configu- 
ration by tying its IEI line to the IEO line of another device, 
thus making it one stop lower in interrupt priority compared 
to the other device. 
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Bisync mode uses a 16-bit or 12-bit sync character in the 
same way to obtain synchronization. External Sync mode 
uses an external signal to mark the beginning of the data 
field; i.e., an external input pin (SYNC) indicates the start of 
the information field. 


In allsynchronous modes, two Cyclic Redundancy Check 
(CRC) bytes can be concatenated to the message to 
detect data transmission errors. The CRC bytes inserted in 
the transmitted message are compared to the CRC bytes 
computed to the receiver. Any differences found are held 
in the receive error FIFO. 


Two Z8000 Development Modules containing Z-SCCs are 
connected as shown in Figure 3 and Figure 4. The Trans- 
mit Data pin of one is connected to the Receive Data pin 
of the other and vice versa. The Z8002 is used as a host 
CPU for loading the modules’ memories with software 
routines. 


The Z8000 CPU can address either of the two bytes 
contained in 16-bit words. The CPU uses an even address 
(16 bits) to access the most-significant byte of a word and 


_an odd address for the least-significant byte of a word. 
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Figure 3. Block Diagram of Two Z8000 Development Modules 
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Figure 4. Z8002 with SCC 


(penuNUOD) FJOVAYSLNI WALSAS 


Miley 


SLON NOILLVONddY 


SNOILVOINNWNOS) SNONOYHONAS AYYNIG NI OOS 


AQ ZiLAS 


SCC IN BINARY SYNCHRONOUS COMMUNICATIONS 
APPLICATION NOTE 





When the Z8002 CPU uses the lower half of the Address/ 
Data bus (ADO-AD7 the least significant byte) for byte 
read and write transactions during I/O operations, these 
transactions are performed between the CPU and I/O 
ports located at odd I/O addresses. Since the Z-SCC is 
attached to the CPU on the lower half of the A/D bus, its 
registers must appear to the CPU atodd I/O addresses. To 
achieve this, the Z-SCC can be programmed to select its 
internal registers using lines AD5-AD1. This is done either 
automatically with the Force Hardware Reset command in 


INITIALIZATION 


The Z-SCC can be initialized for use in different modes by 
setting various bits in its Write registers. First, a hardware 
reset must be performed by setting bits 7 and 6 of WR9 to 
one; the rest of the bits are disabled by writing alogic zero. 


Bisync mode is established by selecting a 16-bit sync 
character, Sync Mode Enable, and a XI clock in WR4. A 
data rate of 9600 baud, NRZ encoding, and a data 
character length of eight bits are among the other options 
that are selected in this example (Table 2). 


Note that WR9 is accessed twice, first to perform a hard- 
ware reset and again at the end of the initialization se- 
quence to enable the interrupts. The programming se- 
quence depicted in Table 2 establishes the necessary 
parameters for the receiver and the transmitter so that, 
when enabled, they are ready to perform communication 
tasks. To avoid internal race and false interrupt conditions, 
it is important to initialize the registers in the sequence 
depicted in this application note. 


WR39 or by sending a Select Shift Left Mode command to 
WROB in channel B of the Z-SCC. For this application, the 
Z-SCC registers are located at I/O port address ‘FExx’. The 
Chip Select signal (/CSO) is derived by decoding |/O 
address ‘FE’ hex from lines AD15-AD8 of the controller. 
The Read/Write registers are automatically selected by the 
Z-SCC when internally decoding lines AD5-AD1 in Shift 
Left mode. To select the Read/Write registers automati- 
cally, the Z-SCC decodes lines AD5-AD1 in Shift Left 
mode. The register map for the Z-SCC is depicted in 


Table 1. 


Address 

(hex) Write Register Read Register 
FEO1 WROB RROB 
FEO3 WR1B RR1B 
FEO5 WR2 RR2B 
FEO7 WR3B RR3B 
FEQ9 WR4B 

FEOB WR5B 

FEOD WR6B 

FEOF WR7B 

FE11 B DATA B DATA 
FE13 WRQ 

FE15 WR10B RR10B 
FE17 WR11B 

FE19 WR12B RR12B 
FE1B WR13B RR13B 
FE1D WR14B 

FE1F WR15B RR15B 
FE? 1 WROA RROA 
FE23 WR1A RR1A 
FE25 WR2 RR2A 
FE27 WR3A RR3A 
FE29 WR4A 

FE2B WR5A 

FE2D WR6A 

FE2F WR7A 

FE31 A DATA A DATA 
FE33 WR9 

FES5 WR10A RR10A 
FE37 WR11A 

FE39 WR12A RR12A 
FE3B WR13A RR13A 
FE3D WR14A 

FESF WR15A RRI5A 


Table 1. Register Map 





A ZILA 
INITIALIZATION (Continued) 


The Z8002 CPU must be operated in System mode in order 
to execute privileged I/O instructions, so the Flag Control 
Word (FCW) should be loaded with System/Normal (S//N), 
and the Vectored Interrupt Enable (VIE) bits set. The 
Program Status Area Pointer (PSAP) is loaded with ad- 
dress %4400 using the Load Control instruction (LDCTL). 
If the Z8000 Development Module is intended to be used, 
the PSAP need not be loaded by the programmer as the 
development modules monitor loads it automatically after 
the NMI button is pressed. 


Table 2. Programming Sequence for Initialization 








Value 
Register (hex) Effect 
~ WRQ Co Hardware reset 

WR4 10 x1 clock, 16-bit sync, sync mode 
enable 

WR10 0 NRZ, CRC preset to zero 

WR6 AB Any sync character “AB” 

WR7 CD Any sync character “CD” 

WR2 20 Interrupt vector “20” 

WR11 16 Tx clock from BRG output, TRxC 
pin = BRG out 

WR12 CE Lower byte of time constant = 
“CE” for 9600 baud 

WR13 0 Upper byte = 0 

WR14 03 BRG source bit = 1 for PCLK as 
input, BRG enable 

WR15 00 External interrupt disable 

WR5 64 Tx 8 bits/character, CRC-16 

WR3 C1 Rx8 bits/character, Rx enable 
(Automatic Hunt mode) 

WR1 08 RxInton 1stchar & sp. cond., ext. 
int. disable) 

WRQ 09 MIE, VIS, Status Low 
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Since VIS and Status Low are selected in WR9, the vectors 
listed in Table 3 will be returned during the Interrupt 
Acknowledge cycle. Of the four interrupts listed, only two, 
Ch A Receive Character Available and Ch A Special 
Receive Condition, are used in the example given here. 


Table 3. Interrupt Vectors 


PS 
Vector Address* 
(hex) (hex) 


28 446E ChA Transmit Buffer Empty 

2A 4472 ChA External Status Change 
2C 4476 ChA Receive Char. Available 
2E 447A ChA Special Receive Condition 





Interrupt | 





* “PS Address’ refers to the location in the Program Status 
Area where the service routine address is stored for that 
particular interrupt, assuming that PSAP has been set to 
4400 hex. 
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TRANSMIT OPERATION 


To transmit a block of data, the main program calls up the 
transmit data routine. With this routine, each message 
block to be transmitted is stored inmemory, beginning with 
location ‘TBUF’. The number of characters contained in 
each block is determined by the value assigned to the 
‘COUNT’ parameter in the main module. 


To prepare for transmission, the routine enables the trans- 
mitter and selects the Wait On Transmit function; it then 
enables the wait function. The Wait On Transmit function 
indicates to the CPU whether or not the Z-SCC is ready to 
accept data from the CPU. If the CPU attempts to send 
data to the Z-SCC when the transmit buffer is full, the Z- 
SCC asserts its Wait line and keeps it Low until the buffer 
is empty. In response, the CPU extends its I/O cycles until 
the Wait line goes inactive, indicating that the Z-SCC is 
ready to receive data. 


The CRC generator is reset and the Transmit CRC bit is 
enabled before the first character is sent, thus including all 
the characters sent to the Z-SCC in the CRC calculation, 


until the Transmit CRC bit is disabled. CRC generation can 
be disabled for a particular character by resetting the 
TxCRC bit within the transmit routine. In this application, 
however, the Transmit CRC bit is not disabled, so that all 
characters sent to the Z-SCC are included in the CRC 
calculation. 


The Z-SCC’s transmit underrun/EOM latch must be reset 
sometime after the first character is transmitted by writing 
a Reset Tx Underrun/EOM command to WRO. When this 
latch is reset, the Z-SCC automatically appends the CRC 
characters to the end of the message in the case of an 
underrun condition. 


Finally, a five-character delay is introduced at the end of 
the transmission, which allows the Z-SCC sufficient time to 
transmit the last data byte, two CRC characters, and two 
sync characters before disabling the transmitter. 





RECEIVE OPERATION 


Once the Z-SCC is initialized, it can be prepared to receive 
data. First, the receiver is enabled, placing the Z-SCC in 
Hunt mode and thus setting the Sync/Hunt bit in status 


register RRO to 1. In Hunt mode, the receiver is idle except — 


that it searches the incoming data stream for a sync 
character match. When a match is discovered between 
the incoming data stream and the sync characters stored 
in WR6 and WR7, the receiver exits the Hunt mode, 
resetting the Sync/Hunt bit in status register RRO and 
establishing the Receive Interrupt On First Character mode. 
Upon detection of the receive interrupt, the CPU generates 
an Interrupt Acknowledge cycle. The Z-SCC sends to the 
CPU vector %2C, which points to the location in the 
Program Status Area from which the receive interrupt 
service routine is accessed. 


The receive data routine is called from within the receive 
interrupt service routine. While expecting a block of data, 
the Wait On Receive function is enabled. Receive data 
buffer RR8 is read, and the characters are stored in 
memory locations starting at RBUF. The Start of Text (%02) 
character is discarded. After the End of Transmission 


character (%04) is received, the two CRC bytes are read. 
The result of the CRC check becomes valid two characters 
later, at which time, RR1 is read and the CRC error bit is 


~ checked. If the bit is zero, the message received can be 


assumed correct; if the bitis 1, an error in the transmission 
is indicated. 


Before leaving the interrupt service routine, Reset Highest 
IUS (Interrupt Under Service), Enable Interrupt on Next 
Receive Character, and Enter Hunt Mode commands are 
issued to the Z-SCC. 


If a receive overrun error is made, a special condition 
interrupt occurs. The Z-SCC presents the vector %2E to 
the CPU, and the service routine located at address 
%447A is executed. The Special Receive Condition regis- 
ter RR1 is read to determine which error occurred. Appro- 
priate action to correct the error should be taken by the 
user at this point. Error Reset and Reset Highest IUS 
commands are given to the Z-SCC before returning to the 
main program so that the other lower priority interrupts can 
occur. 
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SOFTWARE 


Software routines are presented in the following pages. | Nontransparent modes. Encoding methods other than 
These routines can be modified to include various ver- §NRZ(e.g., NRZ!I, FMO,FM1)can also be used by modifying 
sions of Bisync protocol, such as Transparent and WRI1O. 
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ig SCC in BINARY SYNCHRON | 
AZiLAS warren 
APPENDIX 
SOFTWARE ROUTINES 
pilzasm_=s_'1.3 
LOC OBJ CODE STMT SOURCE STATEMENT 
BISYNC MODULE 
$LISTON STTY 
CONSTANT 
WROA = Y%FE21 !BASE ADDRESS FOR WRO CHANNEL A! 
RROA = %FE?21 !IBASE ADDRESS FOR RRO CHANNEL A! 
RBUF = %5400 |IBUFFER AREA FOR RECEIVE CHARACTER! 
PSAREA = %4400 ISTART ADDRESS FOR PROGRAM STAT AREAS! 
COUNT ‘= 12 INO. OF CHAR. FOR TRANSMIT ROUTINE! 
0000 GLOBAL MAIN PROCEDURE 
ENTRY 
0000 7601 LDA R1, PSAREA 
0002 4400 8 
0004 7D1D LDCTL PSAPOFF,R1 !LOAD PSAP 
0006 2100 LD RO,#%5000 
0008 5000 
OO0A 3310 LD Ri(#%IC),RO IFCW VALUE(%5000) AT %441C FOR VECTORED! 
000C 001C 
IINTERRUPTS! 
OOOE 7600 LDA RO,REC 
0010 OOF4' 
0012 3310 LD Rl(#%76),RO !{EXT. STATUS SERVICE ADDR. AT %4476 IN! 
0014 0076 
IPSA! 
0016 7600 LDA RO, SPCOND 
0018 O11E' 
OOIA 3310 LD R1i(#%7A),RO !SP.COND.SERVICE ADDR AT %447A IN PSA! 
001C 007A 
OO1E 5FO0O CALL INIT 
0020 0034' 
0022 5F00 CALL TRANSMIT 
0024 OO0A6' 
0026 E8FF JR $ 
0028 02 TBUF: BVAL %02 ISTART OF TEXT! 
0029 31 BVAL ‘1' IBVAL MEANS BYTE VALUE. MESSAGE CHAR.:! 
002A 32 BVAL ‘2 
002B 33 BVAL ‘3’ 
002C 34 BVAL ‘4’ 
002D 35 BVAL ‘5’ 
OO2E 36 BVAL  ‘6' 
O02F 37 BVAL  ‘7' 
0030 38 BVAL  ‘8' 
0031 39 BVAL  ‘Q' 
0032 30 BVAL ‘0’ 
0033 31 BVAL ‘1’ 
0034 END MAIN 
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A eiLdis APPLICATION NOTE 
INITIALIZATION ROUTINE FOR Z-SCC 
0034 GLOBAL INIT PROCEDURE 
ENTRY 
0634 2100 LD RO, #15 INO.OF PORTS TO WRITE TO! 
0036 OO0F | 
0038 7602 LDA R2,SCCTAB —_!ADDRESS OF DATA FOR PORTS! 
003A O04E' 
003C 2101 ALOOP: LD R1, #WROA 
OO3E FE21 | 
0040 0029 ADDB-RL1, @R2 
0042 A920 INC R2 
0044 3A22 OUTIB @RI,@R2,RO !POINT TO WROA,WRI1A ETC THRO LOOP! 
0046 0018 
0048 8D04 TEST RO !1END OF LOOP?! 
004A EEF8 JR NZ, ALOOP INO, KEEP LOOPING! 
004C 9E08 RET 
O04E 12 SCCTAB: BVAL 2*9 
004F CO BVAL %CO IWR9=HARDWARE RESET! 
0050 08 BVAL 2*4 . 
0051 10 BVAL %10 IWR4=X1 CLK, 16 BIT SYNC MODE! 
0052 14 BVAL 2*10 
0053 00 BVAL 0 IWRIO=CRC PRESET ZERO, NRZ,16 BIT SYNC! 
0054 OC BVAL 2*6 
0055 AB BVAL %AB IWR6=ANY SYNC CHAR %AB! 
0056 OE BVAL 2*7 
0057 CD BVAL %CD IWR7=ANY SYNC CHARR %CD! 
0058 04 BVAL 2*2 
0059 20 BVAL %20 IWR2=NT VECTOR %20! 
005A 16 BVAL 2*11 
O05B 16 BVAL %16 IWR11=TxCLOCK & TRxC OUT=BRG OUT! 
O05C 18 BVAL 2*12 
005D CE BVAL %CE IWR12= LOWER TC=%CE! 
OO5E IA BVAL. 2*13 
OO5F 00 BVAL 0 IWR13= UPPER TC=01 
0060 1C BVAL 2*14 
0061 03 BVAL %03 IWRI4=BRG ON, ITS SRC=PCLK! 
0062 1E BVAL 2*15 
0063 00 BVAL %00 IWRI5=NO EXT INT EN! 
0064 OA BVAL 2%*5 
0065 64 BVAL %64 IWR5= TX 8 BITS/CHAR, CRC-16! 
0066 06 BVAL 2%*3 
0067 Cl BVAL &Cl IWR3=RX 8 BITS/CHAR, REC ENABLE! 
0068 02 BVAL 2*1 
0069 08 BVAL %C1 IWR1=RxINT ON 1ST OR SP COND! 
!EXT INT DISABLE! 
OO6A 12 BVAL 2*9 
O06B 09 BVAL %09 IWR9=MIE, VIS, STATUS LOW! 
O06C END INIT 
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RECEIVE ROUTINE 


RECEIVE A BLOCK OF MESSAGE 
THE LAST CHARACTER SHOULD BE EOT (%04) 








006C GLOBAL RECEIVE PROCEDURE 
ENTRY 
006C C828 LDB RLO,#428 IWAIT ON RECV.! 
O06C 3A86 OUTB WROA+2,RLO 
0070 FE23 
0072 6000 LDB RLO,%A8 
0074 O0AB 
0076 3A86 OUTB WROA+2,RLO fENABLE WAIT 1ST CHAR,SP.COND. INT! 
0078 FE23 
007A 2101 LD RI,#RROA+ 16 
007C FE31 
OO7E 3Cl8 INB RLO,@R1 {READ STX CHARACTER! 
0080 C8C9 LDB RLO,#%C9 
0082 3AB6 OUTB WROA+6,RLO IRx CRC ENABLE! 
0084 FE27 
0086 2103 LD R3,#RBUF 
0088 5400 
008A 3018 READ: INB RLO,@R1 !READ MESSAGE! 
008C 2E38 LDB @R3,RLO ISTORE CHARACTER IN RBUF! 
OO8E AB30 DEC R3,#l 
0080 OA08 CPB RLO,#%04 HS 1T END OF TRANSMISSION ?! 
0092 0404 
0094 EEFA JR NZ,READ 
0096 3C18 INB RLO,@R1 !READ PAD1! 
0098 3C18 INB RLO,@R1 !READ PAD2! 
009A 3A84 INB RLO,RROA+2 !READ CRC STATUS! 
009C FE23 
! PROCESS CRC ERROR IF ANY, AND GIVE ERROR RESET COMMAND IN WROA! 
OO9E C800 LDB RLO,#0 
OOAO 3A86 OUTB WROA+6,RLO {DISABLE RECEIVER! 
OOA2 FE27 
OO0A4 9E08 RET 
OOA6 END RECEIVE 





A 2iLas 
TRANSMIT ROUTINE 


SEND A BLOCK OF DATA CHARACTERS 
THE BLOCK STARTS AT LOCATION TBUP 
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OOAG GLOBAL 
ENTRY 

OOA6 2102 LD 

OOAB 0028 

OOAA C86C LDB 

OOAC 3AB6 OUTB 

OOAE FE2B 

0OBO C800 LDB 

00OB2 3A86 OUTB 

00B4 FE23 

OOB6 C888 LDB 

00B8 3AB6 OUTB 

OOBA FE23 

OOBC C880 LDB 

OOBE 3A86 OUTB 

00CO FE21 

00C2 2101 LD 

00C4 FE31 

00C6 C86D LDB 

00C8 3A86 OUTB 

OOCA FE2B 

00CC 2100 LD 

OOCE 0001 

00DO 3A22 OTIRB 

00D2 0010 

00D4 Caco LDB 

00D6 3AB6 OUTB 

o0D8 FE21 

OODA 2100 LD 

OODC 000B 

QODE 3A22 OTIRB 

OOEO 0010 

OOE2 C804 LDB 

00E4 36/8 OUTB 

OOE6 2100 LD 

OOE8 0686 

OOEA F081 DEL: DJNZ 

O0EC C800 LDB 

OOEE 3AB6 OUTB 

OOFO FE2B 

OOF2 9E0B RET 

OOF4 END TRANSMIT 


TRANSMIT PROCEDURE 


R2, #TBUF 


RLO, #%6C 
WROA+10, RLO 


RLO, #%00 
WROA+2 , RLO 


RLO, #%88 
WROA+2, RLO 


RLO, #%80 
WROA, RLO 


R1, #WROA+16 


RLO, #%6D 
WROA+10, RLO 


RO, #1 
@RI, @R2,RO 


RLO, #%CO 
WROA, RLO 


RO, #COUNT-1 
@RI, @R2, RO 
RLO, #%04 
@R1, RLO 

RO, #1670 

RO, DEL 


RLO, #0 
WROA+10, RLO 


IPTR TO START OF BUFFER! 


[ENABLE TRANSMITTER! 


IWAIT ON TRANSMIT! 


IWAIT ENABLE, INT ON 1ST & SP COND! 


!RESET TxCRC GENERATOR! 


!WR8A SELECTED! 


ITx CRC ENABLE! 


[SEND START OF TEXT! 


IRESET TxXUND/EOM LATCH! 


ISEND MESSAGE! 


[SEND END OF TRANSMISSION CHARACTER! 


ICREATE DELAY BEFORE DISABLING! 


!IDISABLE TRANSMITTER! 
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RECEIVE INT. SERVICE ROUTINE 


0OF4 


OOF4 983FO 
OOF6 3A84 
OOF8 FE21 
OOFA A684 
OOFC EE0O2 
OOFE 5FO00 
0100 O06C’ 
0102 C808 
0104 3A86 
0106 FE23 
0108 C8D1 
010A 3A86 
010C FE27 
O10E C820 
0110 SA86 
0112 FE21 
0114 C838 
0116 3A86 
0118 FE21 
011A 97FO 
011C 7BO0 
ONE 


GLOBAL 
ENTRY 


RESET: 


END REC 


REC 


PUSH 
INB 


BITB 
JR 
CALL 


LDB 
OUTB 


LDB 
OUTB 


LDB 
OUTB 


LDB 
OUTB 


POP 
IRET 


PROCEDURE 


@RI5, RO 
RLO, RROA 


RLO, #4 
NZ, RESET 
RECEIVE 


RLO, #%08 
WROA+2, RLO 


RLO, #%D1 
WROA+6, RLO 


RLO, #%20 
WROA, RLO 


RLO, #%38 
WROA, RLO 


RO, @RI5 


!IREAD STATUS FROM RROA! 


ITEST IF SYNC HUNT RESET! 
IYES CALL RECEIVE ROUTINE! 


IWAIT DISABLE! 


lIENTER HUNT MODE! 


[ENABLE INT ON NEXT CHAR! 


[RESET HIGHEST IUS! 
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SPECIAL CONDITION INTERRUPT SERVICE ROUTINE 











O11E GLOBAL SPCOND PROCEDURE 
ENTRY 
011E 93F0 PUSH @RI5, RO 
0120 3A84 INB RLO, RROA+2 {READ ERRORS! 
0122 FE23 
!PROCESS ERRORS! 
0124 C830 LDB RLO, #%30 
0126 3A8B6 OUTB WROA, RLO IERROR RESET! 
0128 FE21 
012A C808 LDB RLO, #%08 
012C 3A86 OUTB WROA+2, RLO !WAIT DISABLE, RxINT ON 1ST OR SP COND:! 
012E FE23 
0130 COD1 LDB RLO, #%D1 
0132 3A86 OUTB WROA+6, RLO IHUNT MODE, REC. ENABLE! 
0134 FE27 
0136 C838 LDB RLO, #%38 
0138 3A86 OUTB WROA, RLO [RESET HIGHEST IUS! 
013A FE21 ©— 
013C 97FO POP RO, @RI5 
013E 7B00 IRET 
0140 END SPCOND 
END BISYNC 
O errors 
Assembly complete 


nN 
oo 
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ZILOG SCC 


28030/Z8530 
QUESTIONS AND ANSWERS 


This document contains the most commonly asked questions about the Zilog SCC. 


They are divided into five sections: 


m@ Hardware Considerations 
m Interrupts and Polling 
m Asynchronous Mode 


HARDWARE CONSIDERATIONS 


This section includes questions and answers on the hard- 
ware interface, the clocks, the FIFO, special modes (Local 
Loopback, DPLL, Manchester), and internal timing con- 
sideration. 


Hardware (Includes DMA Interface) 


Q. 


A. 
Q. 
A. 


—~) 


What is the SCC transistor count? 
Approximately 6000 gates, or 18,000 transistors. 


What is the difference between the 28030 

and the 285307 

The Z8030 and Z8530 are packaged from the same 
die. The multiplexed bus (28030) or non-multiplexed 
bus (Z8530) version of the chip is selected at packag- 
ing time by an internal bonding option. 


Can /AS be active only when the Z8030 is being 
accessed and High all other times? 

Since the interrupt pending bits (IPs) are updated on 
address strobes, interrupts will not occur unless /AS is 
continuous. 


How do /WR and /CE interact on the Z85307 

/WR and/CE are ANDed to enable a transparent latch. 
Data is latched on the falling edge when both /CE and 
IWR go Low. 


How many register pointers does the Z8530 have? 
The SCC has only one register pointer for both chan- 
nels. The SIO (Z844xX) has two, one for each channel. 


> 


8 


-Oo F O 


m Synchronous Mode 
m@ Miscellaneous Questions 


Do you have to write to the pointer with the 28530 
to access WRO or RRO? | 

No. Both registers are accessed automatically without 
first writing to the pointer. 


Does /CE (/CS) have to be High during an interrupt 
acknowledge cycle? 
No. 


Does the SCC support full duplex DMA? 

The SCC allows full duplex DMA transfers by using the 
DTR/REQ and W/REQ as two separate DMA control 
lines for transmit request and receive request on each 
channel. 


When using full duplex DMA, how do you program 
W/REQ? 


A. W/REQ should be programmed for receive and 


Pr-O > 9 


DTR/REQ pin should be programmed for transmit. 


Can both channels make simultaneous DMA 
requests? 
Yes. 


Do you have to reset the SCC in hardware? 

No. A software reset is the same as a hardware reset, 
(WR9 CO). It also does not matter whether the Z8030 
is in shift right or shift left mode because the address 
is the same in either. 
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Hardware (Includes DMA Interface) 


Q. 


A. 


Q. 


Do you need to clear the reset bit in WRO after a 
software reset? 

The reset is clocked with PCLK; so it must be active 
during reset. 


How long after a hardware reset should you wait 
before programming the SCC. 


A. Four PCLKs. 


Q. Why does the SCC initialization require that the 


A. 


External Status Interrupts be reset twice? 
Because of the possibility of noise causing an interrupt 
pending bit (IP) to be set. The second reset guaran- 
tees that the latch is clear. If the latch is closed high 
and the external signal is low, the first reset will open 
the latch at the high-to-low transition causing an inter- 
rupt. 





Clocks 


Q. 


A. 


a>) 


9 


> 


a) 


Does PCLK have to have a 50% duty cycle? 
The duty cycle doesn't have to be 50% as long as the 
minimum specification is met. 


Can the SCC PCLK be stretched? 

Yes, as long as the pertinent specification is met. 
However, this could cause a problem if PCLK is used 
to generate the bit rate. 


The bit rate generator is driven from what sources? 
It may be driven from the RTxC pin or PCLK, or from a 
crystal. 


How do you connect a bit rate crystal to the SCC? 
A crystal can be connected between RTxC and SYNC 
to supply the clock ifthe SCC is programmed for WR11 
D7-1. 


What is the crystal specification? 

It is a fundamental, parallel resonant crystal. For 
further details see the "Design Considerations Using 
Quartz Crystals with Zilog's Components" Application 
Note. 


. Can RTxC on both channels be driven from the 


same crystal. 


A. No. A separate crystal should be used for each chan- 


nel. The crystal should be connected between 
ISYNC and RTxC of the respective channels. The 
alternate solution may be to use crystal on one channel! 
and reflect the clock out of the TRxC output and feed 
it into another channel. 
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Q. How do you Select a crystal frequency? 


A. 


Time constant: (Clock Frequency/2 x Bit rate x clock 
factor) - 2 (the SCC Technical Manual assumed a 
clock factor of one in the formula). Two examples are 
given below: 





For PCLK = 3.6864 MHz 


For PCLK = 3.9936 MHz 





Bit Rate TC Error BitRate TC Error 
38400 46 - 19200 102 - 
19200 94 - 9600 206 - 

9600 190 - 7200 275 = 12% 
7200 254 - 4800 414 - 
4800 382 - 3600 553 06% 
3600 510 - 2400 830 - 
2400 766 - 2000 996 04% 
1200 1534 - 1800 1107 .03% 
1200 1662 - 
600 3326 - 
300 6654 - 
150 13310 - 
134.5 14844  .0007% 
110» =18151 = =.0015% 
75 26622 - 
50 39934 - 
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Q. 


How is the error in the receive/transmit clock 
reduced? 

The ideal way to reduce this error is by adjusting the 
crystal frequency such that only an integer value of TC 
is yielded when the equation is used. 


What are the maximum transfer rates? 
The following table shows the PCLK rates (in bps). 


8 MHz 10 MHz 16 MHz 20 MHz 
500K 635K 1M 1.25M 
125K 156.5K 250K 312.5K 

2M 2.5M 4M 5M 
500K 625K 1M 1.25M 
250K 312.5K 500K 625K 
125K 156.25K 250K 312.5K 
62.5K 78.125K 125K 156.25K 


Q. Why are there different Clock factors? 

A. These clock factors enable the SCC to sample the 
center of the data cell. In the 16x mode, the SCC 4. 
divides the bit cell into 16 counts and samples on 
count 8. Clock factors are generally only used with 
Asynchronous modes. Q 

A. 
4 MHz 6 MHz 
Asynchronous mode: 
External clock 
6x mode (no BRG) 250K 375K 
BRG 
16x mode (TX + 0) 62.5K 93.75K 
Synchronous mode: 
Using external clock 1M 1.5M 
Using DPLL, FM encoding 250K 375K 
Using DPLL, MRZ/NRZI encoding 125K 187.5K 
Using DPLL, FM, BRG 62.5K 93.75K 
Using DPLL, NRZ/NRZI, BRG 32.25K 46.88K 

Q. Can the maximum transfer rate using an external 
clock be achieved? 

A. Yes, but it is not trivial. in order to achieve the 
maximum rate on transmit, the SCC should have a 
dedicated processor or DMA. For example, ata 1 MHz 
rate, a byte must be loaded into the SCC every 8 

FIFO 

Q. Howdo you avoidan overruninthereceivedFIFO? Q 

A. The receive buffer must be read before the recently 
received data character on the serial input is shifted A. 
into the receive data FIFO. This FIFO is three bytes 
deep. Thus, if the buffer is notread, the fifth character @Q 


PS 


just arrived causes an overrun condition. There is no 
bit that can be set or reset to disable the buffering. 


, What happens when you read an empty FIFO? 


You read the last character in the buffer. 


microseconds. To achieve the maximum rate on re- 
ceive, requires that the receive clock and the SCC 
PCLK be synchronized. (RTxC to PCLK setup time at 
maximum rate in the Product Specification.) It is 
probably easier to use a slightly faster PCLK SCC, or 
back off slightly from the maximum rate. 


. When the FIFO gets locked due fo an error condi- 


tion, can it still receive? 
The SCC continues to receive until an overrun occurs. 


. Assuming that there are characters available in the 


FIFO, what happens to them if the receiver goes 
into the hunt mode? 

They will remain in the FIFO until they are either read 
by the CPU or DMA, or until the channel is reset. 
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Special Modes 
(Local, Loopback, DPLL, Manchester) 


Q 


A. 


a>) 


Howare the Local, Loopback, and Auto Echo modes 
implemented? 
The TxD and RxD pins are connected through drivers. 
lf both modes are simultaneously enabled, then Auto 
Echo overrides. 


Can the SCC transmit when the Auto Echo mode is 
enabled? 

No, the transmitter is logically disconnected from the 
TxD pin. 


Can the Digital Phase Lock Loop (DPLL) be used 
with NRZ? 

The DPLL simply generates the receive clock which is 
the same for both NRZ and NRZI. 


Do you have to use the DPLL with NRZI and FM 
encoding? 

If the DPLL is not used, a properly phased external 
clock must be supplied. 


. What is the error tolerance for the DPLL? 


The DPLL can only tolerate a + or - 1/32 deviation in 
frequency, or about 3%. 


INTERNAL TIMING 


Q. 


A 
Q 
A. 
Q 
A 


> 


When does data transfer from the transmit buffer to 
the shift register? 


. About 3 PCLK's after the last bit is shifted out. 


. Howlong does it take for a write operation to get to 


the transmit buffer? 
It takes about 5 PCLK’s for the data to get to the buffer. 


. What is Valid Access Recovery Time? 


Since WR/ and RD/ (AS/ and DS/ on the Z8030) have 
no phase relationship with PCLK, the circuitry gener- 
ating these internal control signals must provide time 
for metastable conditions to disappear. This gives rise 
to arecovery time related to PCLK. 


. How long is Valid Access Recovery Time? 


On the current device from Zilog introduced in 1986, 
the recovery time is 4 PCLK's. Earlier SCC's required 
6 PCLK's plus some additional nanoseconds. 


P® 


PH > 8 


. Can you receive and transmit between two chan- 


nels on the same SCC using the DPLL to generate 
both the transmit and receive clocks? 


. To transmit and receive using the same clock, you 


need to divide the transmit clock by 16 or 32 to be the 
same rate for transmitting and receiving, because the 
DPLL requires a divide-by-16 or -32 on the receiver, 
depending on the encoding. An external divide-by-16 
or -32 is required, and can be connected by outpour- 
ing the bit rate generator on the /TRxC pin, through the 
external divide circuit, and back in the /RTxC pin as an 
input to the transmitter. 


How fast will Manchester be decoded? 

The SCC can decode Manchester data by using the 
DPLL in the FM mode and programming the receiver 
for NRZ data. Hence, the 125K bit/s is the maximum 
rate for decoding at 8MHz SCC. Acircuit for encoding 
Manchester is available from Zilog. 


When will the Time Constant be loaded into the 
BRG counter? 
After a S/W reset or a Zero Count is reached. 


. How to run NRZ data using the DPLL? 


Use NRZI for DPLL (WR14) but set to NRZ (WR10). 


Q. Why does the 28030 require that the PCLK be “at 


least 90% of the CPU clock frequency for Z8000?" 
If the clocks are within 90%, then the setup and hold 
times will be met. Otherwise, the setup and hold times 
must be met by the user. 


. Does Valid Access Recovery Time apply to all 


successive accesses to the SCC? 


A. Any access to the SCC requires that the recovery time 


be observed before a new access. This includes 
reading several bytes from the receive FIFO, access- 
ing separate bytes on two different channels, etc. 
When using DMA or block transfer methods, the re- 
covery time must be considered. 
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Q. 


Do the DMA request and wait lines on the SCC take 
the Valid Access Recovery time into account be- 
fore they make a request? 

No, they are not that intelligent. The user must take this 
into account, and program the DMA accordingly. For 
example, be inserting wait states during the memory 
access between SCC accesses, which will lengthen 
the time in between SCC accesses, or by requiring the 
DMA to release the bus between accesses tothe SCC, 
to prevent simultaneous data requests from two chan- 
nels from violating the recovery time. 


What happens if Valid Access Recovery Time is 
violated? 
Invalid data can result. 


INTERRUPT CONSIDERATIONS 


Q. 


A. 


> 


PrP © F- 8 


What conditions must exist for the SCC to generate 
an interrupt request? 

Interrupts must be enabled (MIE = 1 and IE= 1). The 
Interrupt Enable Input (IE) must be high. The interrupt 
pending bit (IP) must be set and its interrupt under 
service bit (IUS) must be reset. No interrupt acknowl- 
edge cycle may be active. 


. Howcan the /INTACK signal be synchronized with 


PCLK? 

/INTACK needs to be synchronized with PCLK. This 
can be accomplished by changing /INTACK only on 
the falling edge of PCLK by using a D flip-flop that is 
clocked with the inverted PCLK. 


. Is /CE required during an Interrupt Acknowledge 


cycle? 
No. 


. How long does /INT stay active low when request- 


ing an interrupt? 

lf the SCC is operated in a polled mode, the /INT will 
remain active until the IP bit is reset. For an interrupt 
acknowledge cycle, the /INT will go inactive shortly 
after the falling edge of /RD or /DS when the IUS bit is 
set. 


. Can you use the SCC without a hardware interrupt 


acknowledge? 


A. Yes. If you are not using the hardware daisy chain, you 


don't need to give an interrupt acknowledge. Tie the 
intack pin high, enable interrupts, and on responding 
to an interrupt, check RR3 for the cause, and special 
receive conditions if you are in receive mode. The 
internal daisy-chain settling time must still be met. (IE! 
to IEO delay time specification.) 


Does Valid Access Recovery Time affect the inter- 
rupt acknowledge cycle? 


A. No. The interrupt vector is put on the bus by the SCC 


during the interrupt acknowledge cycle, but does not 
require any recovery time. 


Why can some systems violate the recovery time 
by 1 or 2 PCLK's without affecting the data to the 
SCC? 

This violation may or may not matter to the SCC. This 
phase relationship betweenPCLK, /RD, /WR, (/AS, /DS 
for Z8030) can by ASYNC. The SCC requires some 
time internally to synchronize these signals. The elec- 
trical specs for the SCC indicate a recovery time, 
which is the worst case maximum. 


How do you acknowledge an interrupt without a 
hardware interrupt acknowledge? 
Reset the responsible interrupt pending bit (IP). The 


/INT line follows the IP bit. 


a”) 


> 


POH YO 


a) 


When are the IP bits cleared? 

A transmitter empty IP is cleared by writing to the data 
register. Areceive character available IP is cleared by 
reading the data register. The external/status interrupt 
IP is cleared by the command Reset Ext/Status Inter- 
rupts. 


Can the IP bits be set while the SCC is servicing 
other interrupts? 

Yes. lf the interrupting condition has a higher priority 
than the interrupt currently being serviced, it causes 
another interrupt, thus nesting the interrupt services. 


Can the IUS bits be accessed? 
No. They are not accessible. 


When do IUS bits get set? 
The IUS bits are set during an interrupt acknowledge 
cycle on the falling edge or /RD or /DS. 


How do you reset interrupts on the SCC? 

The interrupt under service bit (JUS) can be reset by 
the command “Reset Highest IUS" or 38 Hex to WRO. 
Reset Highest |US should be the last command issued 
in the interrupt service routine. 


Why is the interrupt daisy chain settle time re- 
quired? 


A. This mechanism allows the peripheral with the highest 


priority interrupt pending in the hardware interrupt 
daisy chain to have its interrupt serviced. 
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INTERRUPT CONSIDERATIONS (Continued) 


Q. 


A. 


a>) 


> 


Is there still a settle time if the peripherals are not 
chained? 

Even if only one SCC is used, there still is a minimum 
daisy-chain settle time due to the internal chain. 


How should the vectors be read when utilizing the 
AINTACK? 
/INTACK should be tied to 5 volts through a register. 
Erroneous reads can result from a floating INTACK. 
The interrupt vectors can be read after an interrupt 
from RR2. 


How is the vector register different from the other 
registers? 

The vector register is shared between both channels. 
The Write register can be accessed from either chan- 
nel. Reading "Read Register 2" on Channel A (RR2A) 
returns the unmodified vector, and RR2B returns the 
modified vector that includes status. The vector in- 
cludes the status bit (VIS, WR9) and determines which 
vector register is put out on the bus during an interrupt 
cycle. 


. How do you poll the external/status IP? 


Set the IE bits in WR15 so the conditions are latched 
and set ext/status master interrupt enable bit in WR1. 
To guarantee the current status, the processor should 
issue a Reset External/Status interrupts command in 
WRO0 to open the latches before reading the register. 
For further details see the SCC Technical Manual, 
section 3.4.7. 


. When should the status in RR1 be checked? 


Always read RR1 before reading the data. 
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Q. 


A. 


Q. 


What conditions cause the transmit IP to be set? 
Either the buffer is empty, or the flag after CRC is being 
loaded. 


How do you tell if you have a Zero Count (ZC) 
interrupt? 


A. This bit is not latched like the other external IP bits. If 


> 


an external interrupt occurs and none of the other IP 
bits have changed since the last ext/status interrupt, 
then the ZC condition caused it. A ZC interrupt will not 
be generated if there are other ext/status (IP) pending. 
The ZC stays active for each time only when the count 
reached zero, approximately two PCLK time periods. 


How do you poll the bits in RR3A? 
Enable interrupts in WR1 and disable MIE before 
polling. 


What happens when the SCC is programmed to 
interrupt on transmit buffer empty and also to 
request DMA activity on transmit buffer empty? 
This would not be a wise thing to do. The interrupt 
would occur but the DMA could gain control of the bus 
and remove the interrupting condition before the inter- 
rupt acknowledge could take place. When the CPU 
recovers control of the bus and starts the interrupt 
acknowledge cycle, bus confusion results because 
the peripheral no longer has a reason to interrupt. 


. Will IP bit (s) for external status be cleared by the 


Reset Ext/Status Interrupt? 


A. Yes. 
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ASYNCHRONOUS MODE 


Q. 


A. 


—~) 


>) 


Can the Sync Character Load Inhibit function strip 
characters in Asynchronous mode if not disabled? 
Yes. If not disabled it will strip any characters which 
match the value in the sync character register. Always 
disable this function in asynchronous mode (WR3, bit 
D1). 


What controls the DTR/WRE@ pin? 

The DTR pin follows the D7 bit in WR5 (inverse) as a 
Data Terminal Ready pin, or it is a DMA request line 
(WREQ). The bit can be set or reset by writing to WR5. 


How is the Asynchronous mode selected? 
The Asyn mode is selected by programming the 
number of stop bits in write register 4. 


How are receiver breaks handled? 

The SCC should monitor the break condition and wait 
for itto terminate. When the break condition stops, the 
single NULL character in the receive buffer should be 
read and discarded. 


Where can you get the DTR input if the DTR/REQ 
pin is being used for DMA? 

The SYNC can be used as an input if operating in the 
Async mode. It will cause an interrupt on both transi- 
tions. 


. When a special condition occurs due to a parity 


error, will a receive interrupt for that byte still be 
generated? 

No. In the case of Receive interrupt on Special 
Condition Only mode, the interrupt will not occur until 
after the character with the special condition is read. 
In the case of Receive Interrupt on All Characters or 
Special Condition Only mode, the interrupt is gener- 
ated on every character whether or not it has a special 
condition. 


In the Auto Enable mode, what happens when CTS/ 
goes inactive (high) in the middle of transferring a 
byte? 

If the Auto Enable mode is selected, the CTS/ pinis an 

enable for the transmitter. So, wnen CTS/ is inactive, 

transmit stops immediately. 


Can X71 clock mode really be used for the Async 
operation? 


A. X1 mode cannot be used unless the receive and 


Q. 


transmit clocks are synchronized. Using a synchro- 
nous modem is one way of satisfying this requirement. 


When does the FIFO buffer lock on an error condi- 
tion? 


A. The receive data FIFO gets locked only in cases where 


the following receiver interrupt modes are selected: 
- Receive Interrupt on Special Condition only 


- Receive Interrupt on First Character or 
Special Condition 


In both of these modes, the Special Condition interrupt 
occurs after the character with the special condition 
has been read. The error status has to be valid when 
read in the service routine. The Special Condition 
locks the FIFO and guarantees that the DMA will not 
transfer any characters until the Special Condition has 
been serviced. 
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SYNCHRONOUS MODES 
(SDLC, HDLC, Bysync, And Monosync Modes Included) 


Q. 


A. 


© 


> 


> © 


For what are the cyclical redundancy check (CRC) 
residue codes used? 

The residue codes provide a secondary method to 
check the reception of the message. 


Why is the second byte of the CRC incorrect when 
read from the receiving SCC? 

The second byte of the CRC actually consists of the 
lasttwo bits of the first byte or CRC, and the first six bits 
of the second byte of CRC. For more details there is 
an Application Note available from Zilog called "SDLC 
Residue Codes for the Z80 SIO" which applies to the 
SCC as well. 


How does the SCC send CRC? 

The SCC can be programmed to automatically send 
the CRC. First, write the first byte of the message tobe 
sent. This guarantees the transmitter is full. Then reset 
the Transmit Underrun/EOM latch (WRO 10). Write the 
rest of the data frame. When the transmit buffer 
underruns, the CRC is sent. The following table de- 
scribes the action taken by the SCC for the bit-oriented 
protocols: 





Tx Underrun 
EOM Latch Bit Bit 


Abort/Flag Action Upon Comment 


Tx Underrun 





P 8 


2 


> 


Valid Frame 
Aborted Frame 
Software CRC 


0 0 
0 0 
1 X 


Sends CRC + Flags 
Sends Abort + Flags 
Sends Flags 


The SCC sets the Tx Underrun/EOM latch when the 
CRC or Abort is loaded into the shift register for 
transmission. This event causes an interrupt (if en- 
abled). 


In SDLC, when do you reset the CRC generator and 
checker? 

The Reset TxCRC Generator command should be 
issued when the transmitter is enabled and idling 
(WRO). This needs to be done only once atinitialization 
time for SDLC mode. 


How can you make sure that a flag is transmitted 
after CRC? 

Use the external status end of message (EOM) inter- 
rupt to start the CRC transmission, then enable the 
transmit buffer empty interrupt. When you get the 
interrupt, it means that the buffer is empty, a flag is 
loaded in the shift register, and you can send the next 
packet of information. 


Q. 


a) 


a”) 


lf the SCC is idling flags, and a byte of data is 
loaded into the transmit buffer, what will be trans- 
mitted? 

Data takes priority over flags and will be loaded in the 
shift register and transmitted. 


Since data is preferred, can this cause a problem? 
This allows you to append on the end of a message, 
but it can cause problems with DMA. A character 
could be transmitted without an opening flag. Tomake 
sure that a flag has been transmitted, watch for the W/ 
REQ line to toggle when the flag is loaded into the shift 
register. 


Can you gate data by stretching the receive clock? 
You can hold the clock until you have valid data. There 
are no maximum specs on the RxC period, and the 
edges are used to sample the data. If there are no 
edges, no data is sampled. 


. Howdo you synchronize the DPLL in SDLC mode? 


There are two methods to synchronize the DPLL. 
Supply at least 16 transitions at the beginning of each 
message so the DPLL has time to make adjustments, 
or use the DPLL search mode in WR14 to cause the 
SCC to synchronize on first transition. The first edge 
must be guaranteed to be a cell boundary. 


Q. In SDLC, is the flag and address stripped-off? 


> 


PS +H FO 


an) 


No, only the flag is stripped. The address will be the 
1st character received. 


. Does IBM® SDLC specify parity? 


No. 


. Can the SCC include parity in SDLC mode? 


Yes. It is appended at the end of the character. 


. How does the SCC operate in transparent mode? 


The transparentness, as defined by IBM SNA, should 
be provided by the software. The SCC does not 
perform any automatic insertion and deletion of link 
control nor does it automatically exclude the charac- 
ters from the CRC calculation. This also applies to 
other high level protocols. 


. When does the Abort function take effect? 


The abort takes place immediately by inserting eight 
consecutive 1's. 
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Q. 
A. The SCC searched for seven consecutive 1's on the 


Can the SCC detect multiple aborts? 


receive data line for the abort detection. This condition 
may be allowed to cause an external status interrupt. 
After these seven 1's are received, the receiver auto- 
matically enters Hunt mode, where it looks for flags. 
So, even if more than seven 1's are received in case of 
multiple aborts, only the first sequence of 1's is signifi- 
cant. 


How do you send an end of poll (EOP) flag in SDLC 
loop mode? 


A. Tosend the EOP message, simply toggle the bit which 


idles flags or ones to mark flags, then mark ones. This 
produces a zero and more than seven 1's; an EOP 
condition. 


When the SCC is programmed for 6 bit sync, how 
are bits sent? 

Six bits are sent. The 12-bit sync character sends 12 
bits. 


. Do sync patterns (or flags) in data transmissions 


get stripped and still cause interrupts? 


A. Allleading sync patterns (and all flags) are automati- 


cally stripped if the Sync Character Load Inhibit fea- 
ture is programmed. Any data stripped from the 
transmission stream cannot cause a receive character 
available interrupt but may cause other interrupts 
(such as External/Status for Sync/Hunt and special 
receive condition for EOM). 


How are the sync characters sent at the beginning 
of a Bisync frame? 

Load the transmit buffer with the first byte and the sync 
characters are automatically sent out. 


Q. 


A. 


a) 


How can you determine when the flag has been 
completely sent? 

There are several ways to determine if the flag has 
been completely sent. This allows the transmitter to be 
shut off, or in half duplex the line can be turned around. 
This requires a little work by the user because the SCC 
does not know when the last flag bit has been shifted 
our. The following are some suggestions: 


- Once the flag is loaded into the transmit shift regis- 
ter, start an external clock. Use the baud rate gen- 
erator as the counter. 


- Tie the transmit line into DCD or an available input 
pin, and watch for a zero, or end of flag. If you are 
running half-duplex, use the local loopback mode 
and watch for the flag to end. 


Allow an abort, although this destroys the last char- 
acter. Be sure to send adummy character - thenidle 
flags after the abort latch is set. 


How do the DMA W/REGQ lines operate? 
DMA request lines follow the state of the transmit 
buffer. 


How does the SCC handle messages less than four 
bytes in length? 

A 4-byte message consists of an address, control 
word, no data, and 2 bytes of CRC. SDLC defines 
messages of less than 4-bytes as an error. It is not 
defined how the SCC will react, however, as tested by 
a SCC user, 4-, 3-, and 2-byte messages Cause an 
interrupt on end of frame, but a 1 byte message does 
not cause an interrupt. 
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MISCELLANEOUS QUESTIONS 


Q. 


A. 


Q. 


Can the SCC support MARK and SPACE parity in 
async? 


The SCC can transmit-end the equivalent of MARK 
parity by setting WR4 to select two STOP bits. The 
receiver always checks for only one STOP bit; there- 
fore, the receiver does not verify the MARK parity bit. 


The SCC (and products using the SCC cell) does not 


support SPAC parity for transmitting or receiving. The 
Zilog USC Family of serial datacom controllers do 
support odd, even, mark, & space parity types. 


Since both D7 and D1 bits in RRO are not latched, 
it is possible that the receiver detected an Abort 
condition, set D7 to 1, initiated an external/status 
interrupt and before the processor entered the 
service routine, termination of the abort was de- 
tected, which reset the Break Abort bit . Currently 
in the TM (page 7-20), the description for Bit1: Zero 
Count states if the interrupt service routine does 
not see any changes in the External/Status condi- 
tions, it should assume that a zero count transition 
occurred when in fact, an Abort condition occurred 
and was missed. What could be done to correct this 
and not miss the fact that an Abort occurred? 


A. Very few people actually use the Zero Count interrupt. 


> 


This interrupt is generated TWICE during each bit time 
and is usually used to count a specific number of bits 
that are sent or received. If this interrupt is not used by 
your customer, then what is said in the TM about the 
Zero Count is true for the Abort Condition. If no other 
changes occurred in the external/status conditions 
and the Zero Count is not used, then the source of the 
interrupt was the Abort condition. 


Can the SCC resynchronize independent clocks (at 
the same frequency, but could be out of phase), 
one for Fix data and one for Tx data? 

No, the two clocks are independent of each other. 
However, the SCC provides a special transmitter-to- 
receiver synchronization function that may be used to 
guarantee that the character boundaries for the re- 
ceived and transmitted data are the same. This 
function can be found in the SCC Technical Manual 
(Q3/90 Section 5.2.3). 


When is EOM and EOF asserted? 

EOM is asserted when it detects depletion of data in 
the Tx buffer; EOF is asserted when it detects aclosing 
flag. 
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. After powering up the SCC, are the reset values in 


the write and read registers guaranteed? 

No. You must perform a hardware or software reset. A 
list of the hardware and software reset values are 
listed in the SCC Technical Manual! (Q3/90) on page 
3-9. 


. Can you read the status of a write register, suchas 


the MIE bit in WR9? 

No, in order to retain the status of a write register, you 
must keep its status ina separate memory for later use. 
However, the only exception is that WR15 is a mirror 
image of RR15. Also, the ESCC has a new feature to 
allow the user to read some of the write registers (see 
the ESCC Product Specification or Technical Manual 
for more details). 


. lstherea signal to indicate thataclosing SDLC flag 


is completely shifted out of the TxD pin? This is 
needed to indicate that the frame is completely free 
ofthe output to allow carrier cut off without disrupt- 
ing the CRC or closing flag. 

No, the only way to find this timing is to count the 
number of clocks from Tx Underrun Interrupt to the 
closing flag. The ESCC contains the feature by 
deasserting the /RTS pin after the closing flag. Up- 
grade to the ESCC! 


. Does the SCC detect a loss of the receive clock 


signal? 

No, if the clock stops, the SCC senses that the bit time 
is very long. Use a watch-dog timer to detect a loss in 
the receive clock signal. 


. Isthere any harm in grounding the "NO CONNECT" 


(NC) pins in the PLCC package (pin #17, 18,28,36)? 


. These NC pins are not physically connected inside the 


die. Therefore, it is safe to tie them to ground. 


. Can the SCC be usedasa shift register in one of the 


synchronous modes with only data sent to the Tx 
register with no CRC and no syne characters? 


. CRC is optional in Mono-, Bi-, and External Sync 


Modes only. The sync characters can be stripped out 
via software. 





A Silas 
INTEGRATING SERIAL DATA AND SCSI 
PERIPHERAL CONTROL ON ONE CHIP 


he Z85C80 SCSCI has the fit form and function for the size-conscious arena of Laptop 
computers, portable printers, portable copiers and other electronic systems where serial 
communications and peripheral control are design requirements. 


INTRODUCTION 


The SCSCI™ combines on one chip the industry standard 
10 MHz SCC (Serial Communications Controller) and a 
fast SCSI (Small Computer System Interface) controller 
through Zilog's Superintegration™ methodology. These 
highly integrated circuits perform their systems tasks as 
efficiently and reliably as their discrete counterparts and 
require less board space to accomplish their functions. 
(Figures 1 and 2). This compactness is an important 
feature in the size-conscious electronic world of laptop 
computers, portable printers, portable copiers, and other 
small peripherals. Included with these primary features of 
reliability and density is the overriding fact of cost savings. 
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This App Note (Application Note) defines two different 
customer application examples for Zilog’s Z85C80 SCSCI:; 
an Apple Macintosh laptop compatible computer and its 
peripherals (Figure 1); a high-end typesetting system 
(Figure 2). 


The SCSCI low current requirements are not provided by 
the sleep modes discussed in this App Note. 


Appietalk 
Port 
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Laser Printer 


CD Tape Optical 
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Ficure 1. Annie Macintosh Lanton Comnatible Computer § 


8-39 





‘ INTEGRATING SERIAL DATA AND SCSI PERIPHERAL CONTROL 
A Silas APPLICATION NOTE 





INTRODUCTION (Continued) 


Processor translates serial 
data to parallel in printer 


Macintosh 








Channel B Serial Appletalk 






Laserprinter from computer to 
Extended —————— printer 
View 






Hard Disk Drive 
contains software fonts 


Figure 2. Texas Instruments High-End Typesetting System 
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Z85C80 - LAPTOP COMPATIBLE COMPUTER SYSTEM 


The SCSCI incorporates all communication requirements 
needed to build a personal computer. The computer 
includes a hard disk and interface network and/or other 
serial communications ports. The SCSCI is particularly 
useful in the laptop system because of its critical space 


Z85C80 - LASER PRINTER 


The high-end typesetting example of a laser printer system 
shows the SCSCI handling both the network (Appletalk) 
interfaces and the optional hard disk that is used for 
buffering font bit-maps. Data movement is between the 
host computer, laser printer and hard disk drive (Reference 
Figure 2). Disk caching of bit-maps, as font characters are 
drawn, can significantly improve performance when large 
type faces are used. 


SCC/SCSI! BRIEF DESCRIPTIONS 


The following subsections give a brief refresher on the 
basic descriptions and features of the SCC and SCSI. If 
more detailed information is needed, see Zilog's Datacom 
ICs Databook (DC-2503-02) sections on the SCC, SCSI or 
SCSCI. 


On-Chip SCC Functions 


The SCC is a dual-channel, multiprotocol data 
communications peripheral that easily interfaces to CPUs 
with either multiplexed or non-multiplexed data buses. The 
programming flexibility of the internal registers allows the 
SCC to be configured to satisfy a wide variety of serial 
communications applications. The many on-chip features 
like baud rate generators, digital phase-lock loops, and 
crystal oscillators dramatically reduce the need for external 
logic (Figure 3). 


requirements. It can be used in applications where the 
SCC provides the Appletalk® interface and the on-chip 
SCSI is the interface to hard disks, CD ROMs, tape drives, 
DATs and optical drives. 


In this example, one of the SCC channels provides the 
data link interface for the Appletalk Network that ties the 
system together. The SCC provides the necessary 
interrupts and acknowledgments for high speed 
synchronous serial communications. 


The SCC handles asynchronous formats, synchronous 
byte-oriented protocols such as IBM Bisync, and 
synchronous bit-oriented protocols like HDLC and IBM 
SDLC. It supports virtually any serial data transfer 
application. The SCC also generates and checks CRC 
codes in any synchronous mode and can be programmed 
to check data integrity in various modes. A daisy-chain 
interrupt hierarchy is also supported. 
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Figure 3. SCC Portion of the SCSCi 
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On-Chip SCSI Functions 


The SCSI controller portion of the SCSCI is designed to 
implement the SCSI protocol as defined by the ANSI 
X3.131 - 1986 standard. The industry standard SCSI 
provides the flexibility of working both as a target and as an 
initiator. Special high current open-drain outputs enable it 
to directly interface to, and drive, the SCSI bus. Like any 
other device, the SCSI has the necessary hookups to 
interface to the system CPU (Figure 4). 


The CPU reads from and writes to the SCSI registers that 
can be addressed as standard or memory-mapped |/O. 
The SCSI increases system performance by minimizing 
the CPU intervention in DMA operations (controlled by the 
SCSI). The CPU is interrupted by the SCSI when the SCSI 


/DB7-/DB0, 
/DBP 


{ /ACK /ATN 


BSY /MSG 


detects a bus condition that requires attention. It also 
supports arbitration and reselection and has the proper 
handshake signals to support normal mode DMA 
operations. 


The maximum number of peripheral devices the SCSI can 
control is eight with a maximum usable distance of 6 
meters (approximately 20 feet). Each peripheralis givena 
device number according to the system scheme of the 
designer. The SCSI bus provides for connections of large 
Capacity storage with fast byte/parallel operation including 
quick Acknowledge handshake timing (Figure 5). 


VO C/D /REQ /RST /SEL 


48 mA SCSI Transceivers 













HOR Interface 
Control 
Logic 
NOW is 
CPU BUS 
/RESET Interface 
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Oo 
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DMA EL. Interrupt i Control 





Data 
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f 
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Figure 4. SCSI Portion of the SCSCI 
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SCC/SCSI BRIEF FUNCTIONS (Continued) 


/REQ 


/ACK (Zilog) 


/ACK (Competitor) 


/DACK (Competitor) 





Slow 


Figure 5. Fast Acknowledge Cycle Timing 





SAVING POWER 


The SCSCI has a “Sleep Mode” feature that is extremely 
desirable in the low power systems under discussion. 
Sleep mode saves power consumption by shutting down 
all active circuits not in use. While in sleep mode, any 
incoming clock is stopped, all internal Voltage Controlled 
Oscillators (VCO) and Ring Oscillators are disabled, and 
to avoid driving any resistive load, SCSI! outputs are tri- 
stated. Akey design issue for systems with clock stop/start 
capability is to make sure no glitches occur when the 
system clock is being stopped or started. 


The SCSCI sleep mode is designed so that the SCC and 
SCSI devices are powered down separately or together 
depending on user needs. The SCSCI is in Deep Sleep 
when both the SCC and SCSI are powered down. In this 
case, it utilizes the least current. 


Clock and Host Interface 


The SCSCI clock and host interface are crucial from a 
design point of view. The SCSI timing generator (Figure 6) 
has an internal oscillator for Arbitration and Selection 
timing defined in the ANSI X3.131-1986 standard. The 
SCC cannot be written to while PCLK is stopped, but any 
read or write to SCSI is unaffected by PCLK since this part 
of the device is asynchronous. An application may shut 
down the SCSI disk while serial communication is active, 
or shut down the serial port while data is being transferred 
to/from the disk. 
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Figure 6. Simplified Block Diagram of the SCSCI 


Design Hints for Battery-Powered 
Computers 


The following list of design hints should help the engineer 
in designing battery-powered computers using the SCSCI. 


m To save power, no Power-On-Reset (POR) circuitry is 


implemented in the SCSCI. The user needs to reset the 
SCC cell with either the software command "Hardware 
Reset" or through hardware by asserting the /RD and 
/WR pins simultaneously. 


In order to ensure that databus outputs are inactive, 
either: 

1. /RD should be kept at logic 1, or 

2. /CE1 and /CE2 should be kept at logic 1. 


To go to Deep Sleep mode, PCLK is stopped at the 
logic 1 level and /RESET is at logic level 0. Also, the 
user should ensure that no double clocking or glitches 
occur on the PCLK going into or coming out of this 
state. 


To stop the internal timing generator, /RESET of the 
SCSI portion should be kept Low (Figure 7). 


A minimum of two clocks is required after /RESET is 
deasserted before any normal read or write is allowed. 


Using the on-chip crystal oscillator amplifiers can 
represent a significant portion of the total current 
usage of the SCC portion ofthe SCSCI. Therefore, use 
an alternate choice of clock options when power 
consumption is important. 


Power-On Reset should be applied to the SCC when 


coming out of Sleep Mode before restarting 
communications. 
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eouk SULLA $N 
| System Reset: | 
DEEP SLEEP Stop the system clock 
| | AAAS 
/RD _| 


a en’ 





Figure 7. Typical Timing for Low Power Sleep Modes 


Figures 8 and 9 are typical SCC and SCSI power saving _in Deep Sleep mode, /CE1, /CE2, /RD and /WR are at logic 
timing diagrams. It is recommended that while the chipis 1 (PCLK stopped). | 


PCLK + SCC Power Saving | > 


Clock Stopped, High or Low 


a ee eo 





Stopped High 
/RD, (WR 


* / Stopped High \ 
/CE2, /DACK 
/ Stopped High \ 
/RESET 


* If the inputs to the SCSCI are inactive High, power 
consumption is further reduced. 


Figure 8. SCC Power Saving Modes 
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Clock or Drives Stopped 
XK Serpedtion 
/CE1 
AN Stopped High A 









XK serrecticn OX / 
\ X Stopped High AN 


Stopped High 





/RD, WR 


















/CE2, /DACK 
/RESET Stopped Low 
No specified 
SCSI Power Saving 
relative timing 
Figure 9. SCSI Power Saving Mode (SCSI held in RESET) 
Note: 
The SCC and SCSI power saving modes can be used independently, or consumption to approximately 1mA. Bothmodes together reduce current 


in combination. The SCC mode alone reduces the SCSCI current consumption to approximately 100 pA. 
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INITIALIZATION PROCEDURES 


The SCC initialization procedures for either one of the two 
system examples in this App Note can be asynchronous or 
synchronous. The following discussion concentrates on 
the polled asynchronous mode. 


Asynchronous Initialization 


The system program first issues a series of commands to 
initialize the basic mode of operation. This is followed by 
other commands that specify further conditions within the 
selected mode. For example, in the asynchronous mode, 
character length, clock rate, number of stop bits, and 
parity should be set first. Then the interrupt mode is set, 
and finally, the receiver and transmitter are enabled. 


Initialization Procedures 


The SCC initialization procedure is divided into three parts; 
programming the operation modes, e.g., bits-per-character, 


parity, loading the constants; e.g., interrupt vector, time 
constants. The second part enables the hardware function; 
é.g., transmitter, receiver and baud-rate generator. It is 
important that the operating modes are programmed before 
the hardware functions are enabled. The third part, if 
required, consists of enabling the different interrupts. 


Table 1 shows the order (from top to bottom) in which the 
SCC registers should be programmed. Those registers 
that do not need programming are listed as optional in the 
commands column. The bits in the registers marked with 
an X are programmed by the user. The bits marked with an 
S are setto their previous programming value. For example, 
in Part 3, Write Register 3, bits D7-D1 are shown with an S 
because they have been programmed in Part 1 and must 
remain set to the same value. 


Table 1. SCC Initialization Order 





Part 1. Modes and Constants 





Part 2. Interrupt Status 


WR9 ~ =1100000 Hardware Reset 

WR4 XXXXXXXX _ Tx/Rx con, Async or Sync Mode 
WR1 OXXOOX0O Select W/REQ (opt) 

WR2 = XXXXXXXX__ Program Interrupt Vector (opt) 
WR3 = XXXXXXXO___— Select Rx Control 

WR5 XXXXOXXX Select Tx Control 

WR6 XXXXXXXX_ Program sync character (opt) 
WR7 XXXXXXXX Program sync character (opt) 
WR9O = OOXOXXX Select Interrupt Control 

WR10 XXXXXXXX_ Miscellaneous Control (opt) 
WR11. XXXXXXXX Clock Control 

WR12 XXXXXXXX Time constant lower byte (opt) 
WR13 XXXXXXXX Time constant upper byte (opt) 
WR14 XXXXXXX0 Miscellaneous Control 

WR14 XXXSSSS Commands (opt) 


WR15 XXXXXXXX Enable External/Status 

WRO 00010000 Reset External Status 

WRO 00010000 Reset External Status twice 
WR1 XSSXXSXX Enable Rx, Tx and Ext/Status 
WR9Q QOOSXSSS_—_ Enable Master Interrupt Enable 
1=Set to one X=User defined 


O=Reset to zero 


S=Same as previously prog. 


Part 3. Enables 


WR14 OOOSSSS1 = Baud Rate Enable 
WR3 SSSSSSS1__—~Rx Enable 

WR5 SSSS1SSS__—- Tx Enable 

WRO 10000000 Reset Tx CRG (opt) 
WR1 SSSOO0SOO DMA Enable (opt) 
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Initialization Table Generation 

Figures 10a and 10b provide aworksheetfortheinitialization desired mode of operation. The binary value can then be 
of the SCC. Allthe bits that must be programmed as either | converted to a hexadecimal number and placed in the 
aOor a1 are already filled in; the remaining bits are left table following the Write register notation in the column 
blank and are programmed by the user according tothe labeled HEX. 


Register Hex Binary Comments 


7 6 5 43 2 1 «0 


WRO f1}ofo}oloj{o]o fo] Software Reset 
wo  —~—Le o fo fojofol | 





~ — — food 
wr —) PLttejot pote 
WR2 


| 


per Terese Te 
wee = — — Lit} fey | ts 


~ — — Oo 
soe — — Coon 
mw 
we — — COT 
eee CTI 
me — — CTT 
me — — CODE 


mye ee 0) 
mee eet ee eo 


Figure 102, SCC Initialization Workeheat 


ww F Wwe a wa 
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Register Hex | Binary Comments 


WRI 

. — — Poco 
to Ee 

wro 80 RESET TxCRC 
eee HOTT 

wes = EL TTT TTT 

who ft RESET Ex/STATUS 
WRO dO RESET ExlSTATUS 
oe, PETE 

Ww 


Figure 10b. SCC Initialization Worksheet (Continued) 


— Interrupt | = Enables 4 
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SCC Polled Asynchronous Mode 


The SCC, in polled asynchronous mode, can be set with 
five to eight bits per character, 1, 1.5, or 2 stop bits anda 
wide range of baud rates. In this particular example, 8 bits 
per character, 2 stop bits and a 9600 baud rate are used. 
The SCC can be programmed to local loopback for on- 
board diagnostics. The user can make use of this feature 
to test-program the part without additional hardware to 
simulate an actual transmit and receive environment. 


Data 8 
VCC 
System 
ANTACK 
Control 5 
XTAL 
Osc 





In Figure 11, the 8-bit data bus and control lines all come 
from the user’s CPU. PCLK comes from the system clock, 
or an external crystal, up to the maximum rate of the SCC. 
The IE! and the /INTACK pins should be pulled up. The 
baud rate generator clock is connected to the /RTxC pin. 


Pin 15 For Channel A 
Pin 29 For Channel B 


2.4576 MHz 
Clock 


Figure 11. SCC to CPU Interface 
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SCC Initialization 


Initialization of the SCC for polled asynchronous 
communication is divided into two parts; part one programs 
the operating modes of the SCC and part two enables 
them. Care must be taken when writing the software to 
meet the SCC’s Cycle and Reset Recovery times. The 
cycle recovery time of six PCLK cycles applies to the 
period between any read or write cycles affecting the SCC. 
The reset recovery time is the period after a hardware reset 
caused either by hardware or software; this recovery time 
extends the cycle recovery time to 11 PCLK cycles. 


Table 2. Polled Asynchronous 
Initialization Procedure 





Register Value Comments 





WR9 COH Force Hardware Reset 

WR4 4CH x16 clock, 2 stop bits, no parity 

WR3 COH Rx8 bits, Rx disabled 

WR5 60H T x 8 bits, DTR, RTS, Tx off 

WR9Q OOH Int. Disabled 

WR10 OOH NRZ 

WR11 56H Tx & Rx = BRG out, TR x C = BRG out 

WR12 O6H Time constant = 6 

WR13 OOH Time constant high = 0 

WR14 10H BRG in = RT x C, BRG off, loopback 
Enables 

WR14 11H BRG enable 

WR3 C1H Rx enable 

WR5 68H Tx enable 


SCC Polled Asynchronous Register Descriptions 


The following are the descriptions of the register settings 
for polled asynchronous operations that are given in Table 
2: 


WR3 resets the SCC to a known state by writing COH. The 
command, Force Hardware Reset, is identical toa hardware 
reset. 


WR4 selects the asynchronous x16 mode with two stop 
bits and no parity. The x16 mode means that the clock rate 
is 16 times the data rate. 


WR3S selects 8 bits per received character, but does not 
enable the receiver fully at this time because the SCC has 
not been initialized. 


WRS8S selects 8 bits per transmitted character, but does not 
enable the transmitter at this time because the SCC has 
not been fully initialized. 


WRS9 determines that there are no interrupts enabled. This 
inhibits the SCC from requesting an interrupt from the 
CPU. 


WR10 selects NRZ encoding. This NRZ coding is used on 
the transmitter as well as the receiver. 


WR11 selects the /RTxC pin as the basic clock input; the 
baud rate generator is the source for the transmit and 
receive Clocks. 


WR12 & WR13 selects the baud rate generator’s time 
constant. The WR13 time constant is determined by the 
equation: 


Time Constant = 
Clock Frequency/2 x Baud Rate x clock mode 


In this example, the clock frequency is 2.4576 MHz, the 
baud rate is 9600 and the clock mode is 16; therefore, the 
time constant is 6. Expressed as a 16-bit, hexadecimal 
number, it is OOO6H. The time constant LOW (WR12) is, 
therefore, O6H and the time constant HIGH (WR13) is OOH. 
The baud rate for this example can be varied as long as the 
data rate is less than 1/4 of the PCLK rate. Table 3 shows 
the time constants for other common baud rates. 
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Table 3. Time Constants for Common Baud Rates* 


Baud 
Rate 


38400 
19200 
9600 
4800 
2400 
1200 
600 
300 
150 


Divider 


510 


*For 2.4576 MHz Clock, X16 Mode 


SCC Operating Mode Enables 


WR14 enables the baud-rate generator. Bit O (LSB) is 
changed to a 1 to enable the baud-rate generator; all other 
bits must maintain the value selected during initialization. 


WR3 enables the receiver. BitO (LSB) is changed toa 1 to 
enable the receiver, all other bits must maintain the value 


selected during initialization. 


Hex 


OOOOH 
0002H 
O006H 
OOOEH 
OO1EH 
OO3EH 
007EH 
OOFEH 
O1FEH 


R14 selects the baud-rate generator as the /RTxC pin, the 
baud-rate generator disabled, and the internal loopback. 
The baud-rate generator uses the /RTxC pin as the clock 
source and is not enabled at this time because the SCC 
initialization is not complete. 


WR8S enables the transmitter. Bit 3 is changed to a 1 to 
enable the transmitter, all other bits must maintain the 
value selected during initialization. 
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ON 


cILGIs 


March 1992 
ISCC QUESTIONS AND ANSWERS 


Q. 


Is the interrupt vector present on both the lower 
8 bits and the upper 8 bits in an interrupt cycle (See 
Figure 40 of the Z16C35 CMOS ISCC Product 
Spec)? 

Both halves of the AD bus are driven during an 
interrupt acknowledge cycle by the ISCC. Infact, both 
halves of the data bus are never driven individually. 


In DMA mode, must the /WAIT/READY and 
/BUSACK signals be externally synchronized to 
PCLK (See Figure 46 of the Z16C35 CMOS ISCC 
Product Spec)? 


. No, not exactly. The documented timing shows when 


the ISCC samples these coming back from memory. 


Can the address and data bus be outputted before 
/BUSACK is received (See Figure 46 of Z16C35 
CMOS ISCC Product Spec)? 


A. No. 


> © 


PP © FD 


What causes the Terminal Count to be Reset? 
Refer to P.5-26 TM, Sec. 5.6.2, "the status in this 
register is automatically cleared after a Read." In other 
words the bits are Reset when you Read the contents 
of the register. 


Which Rev of the SCC is in the ISCC? 
It is the D Rev (but without the oscillator fix). 


Does the ISCC allow software interrupt acknowl- 
edge (WR9 bit D5)? 

Yes, it does. It is not required to use the /INTACK signal 
of the ISCC to process interrupts. The source of the 
interrupt can be determined by reading the interrupt 
vector just like a normal interrupt is determined by 
reading the interrupt vector (like a normal register 
Read). The SCC RR2B_ is modified to reflect the 
source. RR2A is not modified. Also, the other status 
registers could be used to figure out who interrupted. 
SCC interrupts can be Reset by reading RR2B if 
software interrupt acknowledge is enabled (WR9 
D5=1). 


Zioc ISGCG™ ContROLLer 
Questions and Answers 


> © > 9 


Does the software interrupt acknowledge support 
DMA operation? 

No. Unlike the SCC core, the DMA core does not 
support this feature. The DMA has two sources of the 
interrupt, i.e., IP and IUS bits. 


When the ISCC is used on a multiplexed bus, the 
ISCC does not interrupt when the SCC source 
interrupts occur until after another Write to the 
ISCC. Why? 

When programmed for multiplexed bus operation, 
similar to the Z8030/Z80C30, the /AS signal is used to 
update the interrupt status of the SCC. Consequently, 
if no /AS is present, the interrupt status is not updated 
until an /AS occurs. If/AS of the ISCC is tied to the /AS 
of the processor, sufficient /AS signals will occur to 
keep the ISCC interrupts up to date. However, if /AS is 
only generated to the ISCC when itis being accessed, 
any pending SCC interrupts will not assert the /INT pin 
until after the /AS of an access to the part. This typically 
occurs when a PAL is used to generate the access 
signals to the ISCC and /AS is only generated to the 
ISCC when it is being accessed. 


Can the Upper Address Strobe be defeated (to 
shorten the transfer cycle time)? 
No. But this is possible in the |USC! 


How many clock cycles does it take to do a DMA 
transfer, after BUSACK is granted? 

By looking at Figure 45 of Zi6C35 CMOS ISCC 
Product Spec, it takes TSO, TS1, TO, 11, T2, TS, T4, 
T5, about 8 cycles total. 
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Q. Is there any reason why the SCC couldn'tusepclk QQ: Will DMA be enabled by writing the Enable Com- 


A. 


Q. 
A. Arecovery time may apply to ANY access of the ISCC. 


2 9 


twice as fast as the processor, in order to cut 
access recovery times? 
No, as long as the required timings are met! 


What's the recovery time required for the ISCC? 


Thus, a bus transaction before or after an access of 
the ISCC looks like it requires that the recovery time be 
met for those accesses. The timing for /Strobe signals, 
i.e. /DS, WR, /RD or Pulsed /INTACK relative to CLK is 
three clocks if /Strobe, synched to the /INTACK 
relative to CLK, is three clocks if /Strobe is synched to 
the rising edge of CLK; or four clocks otherwise. The 
Recovery time is independent of /CS. Please note, if 
in any design application with the ISCC the reads and 
writes are unreliable, this recovery timing should be 
checked very carefully and as this could be a bug with 
the ISCC. 


: Is the SDLC FIFO available in ISCC? 


Yes, the SDLC FIFO is available in the SCC cell of the 
ISCC. There is amistake in our ISCC Technical Manual, 
P.5-20, on Register Description. The statement 'Bit 2 is 
not used and must be programmed "0" is wrong. Bit 
2 of WR15 is used for enabling the SDLC FIFO. 
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mand in the Channel Command/Address Regis- 
ter? 


: Yes, DMA operation is triggered by the command, 


‘Enable DMA’ on Channel Command/Address Regis- 
ter. This is another mistake in our ISCC Technical 
Manual, P.5-25, on Registe Description. The state- 
ment 'DMA operation is not triggered by this com- 
mand’ is wrong, e.g., Writing "100" to bits 7 through 5 
enables and triggers TxB DMA operation. 


: WillDMA operation be triggered by the DMA enable 


command in the DMA Enable Register? 


A: Yes, DMA operation will also be triggered by setting 


corresponding DMA Enable bits in the DMA Enable 
Register (P.5-29 sec 5.6.7, DMA Enable Register in 
ISCC Technical Manual). Note that this is a read/write 
register. Read-modify-write instructions should be used 
in writing this register to avoid the register value to be 
overwritten and cause accidental enabling/disabling 
of the DMA operations. 
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BOOST YOUR SYSTEM PERFORMANCE USING THE ZILOG ESCC™ 


F or expanded testing, larger interface flexibility, and increased CPU/DMA offloading, 
upgrade from the SCC to the ESCC™ Controller ... and benefit from the ESCC’'s full 


potential. 


INTRODUCTION 


This App Note (Application Note) describes the differences 
between the SCC (Z8030/8530, Z80C30/85C30) and ESCC 
(Z80230/85230). It outlines the procedures in utilizing the 
ESCC to its full potential. Application details such as Sche- 
matics and Program Listings are not included since these 
materials are in our various application support products. 


Notes: 
All Signals with a preceding front slash, “/", are active Low, e.g., 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 








Connection Circuit Device 

Note: The author assumes the audience has fundamental 
Datacommunications knowledge and basic familiarity with Power Veo Voo 
Zilog SCC products. Ground GND Veg 
ESCC/SCC DIFFERENCES 
The differences between the ESCC and SCC are shown 
below: 

ESCC ENHANCEMENT PERFORMANCE BENEFITS 


1. Extended Read Enable of Write Registers 


2. Hardware Improvement 
- Modified WRITE Timing 
- Modified DMA Request on 
- Transmit Deactivation Timing 


3. Throughput improvement 
- Deeper Transmit FIFO 
- Deeper Receive FIFO 
- FIFO Interrupt Level 


4. SDLC End Of Frame Improvement 

- Automatic RTS Deassertion after Closing Flag 

- Automatic Opening Flag Transmission 

- Automatic TxD Forced High in SDLC with NRZI Encoa- 
ing When Marking Idle After End Of Frame 

- Improvement to Allow Transmission of Back-to-Back 
Frames with a Shared Flag 

- Status FIFO Anti-Lock Feature in DMA-Driven 
system 


- Improves Testing Capabilities 
- Ability to examine SDLC status on-the-fly 


Improves Interface to 80 x 86 CPU 
- Improves Interface DMA-driven system 


- Reduces TBE Interrupt Frequency by 3/4 
- Reduces RCA Interrupt Frequency by 3/4 
- Flexibility in Adapting CPU Workload 


- Reduces CPU and DMA Controller Overhead 
after End Of Frame 
- Allows Optimal SDLC Line Utilization 
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ESCC/SCC DIFFERENCES (Continued) 


The differences between the ESCC and SCC are summa- 
rized by anew register, WR7' (Figure 1). 


RR7’' Prime 


[ez ]0s Jos] 04 [02] 02 | p+ Jno} 


| L Auto Tx Flag 
Auto EOM Reset 


Auto RTS Deactivate 
Rx FIFO Int Level 
DTR/REQ Timing 

Tx FIFO Int Level 
Extended RD Enable 
Not Used, Always 0 


Addressing: 
WR15 DO = '1' 
WR7 —<— 'XX' 


Figure 1. WR7' Definition 






SCC 
Z85C30 


Z85C30 
Initialization 





Reset 


Determine 
SCC/ESCC Type 







The advantages of the new features are illustrated in the 
following examples. 


One of the features that is offered by the ESCC, but not the 
SCC, is Extended Read Enable. Write Register values from 
the WR3, WR4, WR5, WR7', and WR10 can be examined 
inthe ESCC but not the SCC. This feature improves system 
testability. It is also crucial for SCC/ESCC differentiation 
and allows generic software structures for all SCC/ESCC 
devices. 


Flowchart 1 (Figure 2) shows a generic software structure 
applicable for all SCC/ESCC initializations. Flowchart 2 
(Figure 3) suggests a method for determining which type 
of SCC/ESCC™ device is in the socket. This software 
structure helps the development of software drivers inde- 
pendent of the device type. 


ESCC 
285230 


285230 
Initialization 








Figure 2. Generic SCC/ESCC Drivers 
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Figure 3. SCC/ESCC Differentiation Flowchart 
ESCC SYSTEM BENEFITS 


The Software Overhead sets the System Performance 
Limits. The ESCC's deeper FIFOs and other features 
significantly reduce the software overhead for each chan- 
nel. This allows: 


More Channels Per System 
Faster Data Rates on Channels 
More CPU bandwidth available for other tasks 


Lower CPU Costs 
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Data Flow 


ZAZA a = 


ll 


System 
Data Flow 
KZA — 
Qa 
Interrupt 
ESCC System 
Interrupt Frequency Reduction 
SCC Systems 
Other CPU Tasks sssssssesen ne eee SETA 
Transmit Data ports Soma — — 
Interrupt Overhead saanonewa ad — cr ee] ee) —a = 
EES ETT NSIT A EE 
Time 
ESCC Systems 
Other CPU Tasks uweeseeeeeneenenn 
Additional Performance ——S 
Transmit Data —e anos am —— 
Interrupt Overhead comico —_— 
Time 


ESCC Reduces System Workload and Allows Extra Performance 
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TRANSMIT FIFO INTERRUPT 


Inthe ESCC, transmit interrupt frequencies are reduced by 
a deeper Transmit FIFO and the revised transmit interrupt 
structure. If the WR7' D5 Transmit FIFO Interrupt Level bit 
is reset, the transmit interrupt is generated when the entry 
location of the FIFO is empty, i.e., more datacan be written. 
This is downward compatible witha SCC Transmit Interrupt 
since the SCC only has a one-byte transmit buffer instead 
of a four-byte Transmit FIFO. 


Transmit FIFO 


Full 





Transmit FIFO 


Is Loaded 
With Data 









If WR7' D5 is set, the transmit buffer empty interrupt is 
generated when the transmit FIFO is completely empty. 
Enabling the transmit FIFO interrupt level, together with 
polling the Transmit Buffer Empty (TBE) bit in RRO, causes 
significant transmit interrupt frequency reduction. Transmit 
data is sent in blocks of four bytes (algorithm is illustrated 
in Figure 4). This helps to off-load those systems which 
have long interrupt latency or a fully loaded Operating 
System. 


TX FIFO Int. 
Level Enabled 


TBE Interrupt 
Service 





Write Data To 
Transmit FIFO 





Figure 4. Flowchart of Transmit Interrupt Service Routine 
to Reduce Transmit Interrupt Frequencies 
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RECEIVE FIFO INTERRUPT 


In the ESCC, receive interrupt frequencies are reduced 
due to a deeper Receive FIFO and the revised receive 
interrupt structure. 


If WR7' D3 Receive FIFO Interrupt Level bit is reset, the 
ESCC generates the receive character available interrupt 
on every received character. This is compatible with SCC 
Receive Character Available Interrupt. If WR7' D3 is set, 


RX FIFO 
Empty 


All Data in 


RX FIFO Have 
Been Read 









Read Data 
From RX FIFO 


the Receive Character Available Interrupt is triggered 
when the Receive FIFO is half full; the first four locations 
from the entry are still empty. By enabling the receive FIFO 
interrupt level, together with polling the Receive Character 
Available (RCA) bit in RRO, the receive interrupt frequen- 
cies are reduced significantly. Receive data is read in 
blocks of four bytes (Figure 5). This would help to off-load 
systems which have a long interrupt latency and heavily 
loaded Operating Systems. 


RX FIFO Int. 


Level Enabled 


RCA Interrupt 


Service 





Figure 5. Flowchart of Receive Interrupt Service Routine 
to Reduce Receive Interrupt Frequencies 
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AUTOMATIC /RTS DEASSERTION 


Several SDLC enhancements are provided in the ESCC. 
The ESCC allows automatic /RTS deassertion at End Of 
Frame (EOF). The automatic /RTS deassertion is enabled 
by setting WR7' D2. If ESCC is programmed for SDLC 
mode and the Flag-On-Underrun bit (WR10 D2) is reset, 
with the RTS bit (WR5 D1) reset, /RTS is deasserted 
automatically at the last bit of the closing flag. It is triggered 
by the rising edge of the Transmit Clock (TxC - Figures 6 
and 7). 


/RTS is normally used in SDLC for switching the direction 
of line drivers. Automatic /RTS deassertion allows optimal 


Data Being Sent 


line switching without any software intervention. The typi- 
cal procedures are as follows: 


Enable Automatic /RTS Deassertion 

Before frame transmission, set RTS bit 

Enable frame transmission 

Reset RTS bit 

/RTS pin deassertion is delayed until the last rising TxC 
edge closing flag. 


OhONs 


DR ER SET TE TSE? 


| | 


| 
TX Underrun/EOM | | , 


| 
RTS Bit | 
(WRS, D1) 


| | 
/RTS Pin : 7 ) | 


Figure 6. /RTS Deassertion Timing 


Automatic RTS Pin Deactivation 


~ J oem 


| TX Closing 


Flag 


/ATS / . 


Figure 7. /RTS Deassertion Sequence 





8-63 





A 2iLas 


Boost Your SYSTEM PERFORMANCE USING THE ESCC™ 
_ APPLICATION NoTE 





AUTOMATIC OPENING FLAG TRANSMISSION 


When Auto Tx Flag (WR7’', DO) is enabled, the ESCC 
automatically transmits a SDLC opening flag before trans- 
mitting data. This removes: 


1. Requirements to reset the mark idle bit (WR10 D3) 
before writing data to the transmitter, or; 
2. Waiting for eight bit times to load the opening flag. 


TxD Forced High In SDLC With NRZI 
Encoding When Marking Idle After End Of 
Frame 


When the ESCC is programmed for SDLC mode with NRZI 
encoding and mark idle (WR10 D6=0,D5=1,D3=1), TxDis 
automatically forced high when the transmitter goes to the 
mark idle state at EOF or when Abort is detected. This 
feature is used in combination with the automatic SDLC 
opening flag transmission to format the data packets 
between successive frames properly without any require- 
ment in software intervention. 


Status 
FIFO 


Loaded If 
Status FIFO 
Is Enabled 







RR1 Residue 


Overrun 
Error 


CRC/Framing 
Error 


Status FIFO Enhancement 


ESCC SDLC Frame Status FIFO implementation has been 
improved to maximize ESCC ability to interface with a 
DMA-driven system (Technical Manual, 4.4.3). The Status 
FIFO and its relationship with RR1, RR6 and RR7 is shown 
in Figure 8. 


Other special conditions (e.g., Overrun) generates special 
receive conditions and lock the Receiver FIFO (Figures 9 
and 10). 


RR7 RR6 


Code 
+} _—— Byte Count ——— 
RX 


Figure 8. Status FIFO 
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SDLC Frame Status FIFO enhancement is enabled by 
setting WR15 D2. If it is enabled when EOF is detected, 
byte count and status from the Status FIFO are loaded into 
RR6, RR7 and RR1. This is used in DMA-driven systems. 
Historically, EOF is treated as a special condition. Special 
condition interrupts are triggered if any one of the below 
interrupts is enabled: 


1. Receive Interrupt on First Character or Special 
Condition. 

2. Interrupt on All Receive Characters or Special 
Conditions. 

3. Special Receive Condition Only. 


If 1 or 3 (above) is enabled, the data FIFO is locked after 
the interrupt is serviced by reading RR1 in the Status FIFO, 
as shown in Figure 11. This is commonly used in a DMA- 
driven system to avoid delivering useless information 
(e.g., EOF) to the data buffer. Locking the data FIFO is not 
desirable in systems with long interrupt latency and high 
data rate communications. The reason is the ERROR 
RESET command is necessary to unlock the FIFO. Data 
from the next frame may be lost if ERROR RESET fails to 
issue early. 


This drawback is improved in the ESCC for a DMA driven 
system. By enabling interrupts on "Special Receive 
Conditions only" and SDLC status FIFO, EOF is treated 
differently from other special conditions. When EOF status 
reached the exit location of the FIFO: 


1. A "Receive Data Available" interrupt is generated to 
signal that EOF has been reached. 
2. Receive Data FIFO is not locked. 


Because of these changes, the data from the next frame is 
securely loaded and the system processes the EOF 
interrupt. The only responsibility of the software is issuing 
the Reset Highest |US before resuming normal operation 
(Figure 12). 


P | 





acket N Packet N+1 
Data Flow Into 
ESCC Receive 
Data 1,N+1 Data FIFO 
Set 
Available Set FIFO 
J Overtiow If 
Required 
— es 
Status Is 
ncrement Loaded 
FIFO Pointer 
ae Byte Count 
aire, of Packet N 
Status 
FIFO 


Byte Count 
(RAT = RR6) 


Status 
(RR1) 


Figure 9. Status FIFO Operation at End Of Frame 
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Status FIFO Enhancement (Continued) 


End of Frame Flag Data with Special Condition 
oats [oe ait) [Data [pata | Data | 


Packet N | 


Packet N+1 


Rx } Data | Special Condition 
D Interrupt 
Be Receive Character tas Data | 
Available Interrupt 


FIFO 





1. Enable Receive Interrupt on Special Conditions only. 


me 2. Recei FIFO locked. 
1. Enable Receive Interrupt on Special Conditions only. 3. oe conan nica generated. 


2. Receive Data FIFO not locked. 
3. Receive Character Available Interrupt generated 
even if it has not been enabled to indicate detection of EOF. 


Figure 10. SDLC Status FIFO Anti-Lock 


SDLC FIFO Enabled 


Receive Interrupt on 
Special Conditions Only 














Overrrun 
Error 













Data 
FIFO 
Unlock 


Special 
Condition 
Interrupts 





“Reset Highest 
IUS" to Reset 
EOF Interrupt 








Receive Character 
Available Interrupt 





Figure 11. Receive Interrupt Mechanism 1 
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Receive Interrupt on ist Character or 
Special Conditions or interrupt on All 
Receive Characters or Special Conditions 


Overrrun 
Error 
Special 


Condition 
Interrupts 


Receive 
Char. 
Available 


Receive Character 
Available Interrupt 





Figure 12. Receive Interrupt Mechanism 2 


DMA Request on Transmit Deactivation 
Timing /DTR//REQ. 


Timing implementation in the ESCC has been improved to 
make it more compatible with the DMA cycle timing (Ref- 
erence Tech Manual, Section 2.5.2; DMA Request on 
Transmit). 


Transmission of Back-To-Back Frames 
With a Shared Flag. 


The ESCC provides facilities to allow transmission of back- 
to-back frames with a shared flag between frames 
(Figure 13). 


In the ESCC, if the Automatic End Of Message (EOM) 
Reset feature is enabled (WR7' D1=1), data for a second 
frame is written to the transmit FIFO when Tx Underrun/ 
EOM interrupt has occurred. This allows application soft- 
ware sufficient time to write the data to the transmit FIFO 
while allowing the current frame to be concluded with CRC 
and flag. 


Inthe SCC, Transmission of Back-to-Back Frames is more 
difficult because (Figure 14): 


1. Data cannot be written to the transmitter at EOF untila 
Transmit Buffer Empty interrupt is generated after 
CRC has completed transmission. 


2. Automatic EOM Reset is not available in the SCC. 
Application software has to issue the "Reset Tx/ 
Underrun EOM" command manually. The software 
overhead limits the next frame data to deliver immedi- 
ately after the preceding frame has been concluded 
with CRC and Flag. 
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Transmission of Back-To-Back Frames 
With a Shared Flag (Continued) 


Requirements: Automatic EOM Reset and Automatic Opening Flag features are enabled. 


_ | fw] | 


j Closing | 
Ee aanynereae Bice 


Frame N : Opening : 
Flag ; 


| Frame N+1 


Figure 13. Transmission of Back-to-Back Frames with a Shared Flag 


Enable Automatic EOM Reset 


TX Underrun/EOM ESCC Load 
Data Here | 


1x BE ff Lo fp 
SCC Load 
Data Here 


Figure 14. Operation of Shared Flag Transmission 





8-68 


A SiLAS 


Boost Your SYSTEM PERFORMANCE USING THE ESCC™ 
APPLICATION NOTE 





Modified Write Timing 


In the SCC write cycle, the SCC assumes the data is valid 
when /WR is asserted (Figure 15). This assumption is not 
valid for some CPUs, e.g., the Intel 80 x 86 The /WR signal 
from this CPU needs to delay for one more clock to initiate 
the write cycle. Additional hardware is required. 


MWR 
SCC 
SCC Spec: 
WR Falling to 
Databus Valid 
Minimum 
ESCC 





Inthe ESCC, write cycle timing has been modified so that 
data becomes valid ashort time after write (approx. 20 ns). 
Therefore, if the data pins from the Intel CPU are con- 
nected directly to the ESCC, no additional logic is re- 
quired. 


ESCC Spec: 
Databus Valid to WR Falling Maximum 


Databus latched after falling edge of WR saves external logic required 
to delay WR until databus is valid. Typically needed with Intel CPUs. 


Figure 15. Modified Write Timing 
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PRODUCT DESCRIPTION 


Q. Which of the following is the major factor in differ- 


A. 


entiating the ESCC from the USC Family? 


(a) Tne ESCC has less communications channels 
than the USC 


(b) The protocols supported by ESCC and USC are 
different 


Which of the following is not an improvement from 
the SCC to the ESCC? 


(a) The ESCC has deeper FIFOs 

(b) The ESCC has new SDLC enhancements 

(c) The ESCC has added new READ Registers 

(d) The ESCC has added new WRITE Registers 

(c) NonewREAD register addressing is added in the 
ESCC although we allowed some Write Registers 


to become readable through the existing READ 
Register. 


(c) The ESCC is limited in operation to less than 
5 Mbps, but the USC Family can operate up to 
10 Mbps 


(d) The USC supports the T1 data rate, not the ESCC 


. (c) Most ESCC and USC Family members have two 


channels and protocols. Support by the SCC is a 
subset of ESCC. Both ESCC and USC can support 
T1 data rates so (a), (b), (d) are not correct. 


The ESCC has 4 bytes of Tx FIFO and 8 bytes of Rx 
FIFO, while the SCC has 1 byte for the Tx and 3 bytes 
for the Rx. 


The ESCC has many new SDLC enhancements, such 
as automatic EOM reset, automatic opening flag gen- 
eration, etc. 


The ESCC has added WR7’ as anew WRITE Register 


to configure the new options, therefore, (a), (b), (d) are 
all differences between the SCC and ESCC. 
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Q. Which of the following is a benefit from deeper QQ. Which of the following is an applications support 


FIFOs offered by the ESCC? 


(a) More CPU bandwicths available for other system 
tasks 


(b) Can support faster data rates on each channel 
(c) Can support more channels for the same CPU 
(d) All of the above 

. (d) (a), (6) and (c) are consequences of reduction in 
interrupt frequency that allows more horsepower to be 


delivered from the CPU. 


. Which of the following CRC polynomials is sup- 
ported in ESCC? 


A. 


the tool for ESCC: 
(a) Sealevel Board 
(b) Electronic Programmers Manual 


(c) Application Note "Boost Your System Performance 
Using the Zilog ESCC" 


(d) All of the above 


(d) 


Q. Which of the following is a target application for the 


ESCC? 


(a) AppleTalk-LocalTalk Peripherals 


(a) CRC-16 (b) X.25 Packet Switches 

(b) CRC-32 (c) SNA connectivity products 

(c) CRC-CCITT (d) All of the above 

(d) (a) and (c) A. (d) ESCC could support the data rate and protocol 
required in the above applications. 

(e) (b) and (c) 


(d) CRC-32 is not supported in ESCC. 

. How long does it usually take for the customer to 
migrate from SCC to ESCC in order to take the 
advantage of the FIFO? 

(a) Less than 3 month 

(b) About 6 month 

(c) About a year 

(a) Since the ESCC is a drop-in replacement to the 


SCC and using the deeper FIFO only requires 
minimal efforts. 
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ilog’s datacom family evaluation board features the 80186 along with four multiprotocol serial 
controllers, and allows customers to evaluate these components in an Intel environment. 





INTRODUCTION 


Zilog’s customers need a way to evaluate its serial commu- 
nications controllers with a central CPU. This App Note 
(Application Note) explains and illustrates how the data- 
com family interfaces and communicates with the 80186 
on this evaluation board. The board helps the potential 
customer to evaluate Zilog’s data communications con- 
trollers in an Intel environment. 


The most advanced and complex component of the serial 
family is the USC. One of the highlights of this App Note is 
how the IUSC adapts to the 80186 CPU with a minimum of 
difficulty and a maximum of bus and functional flexibility. 





GENERAL DESCRIPTION 


The evaluation board includes the following hardware. 
(Reference two page Schematic diagram atrear of the App 
Note - Figures 5A and 5B.) 


m@ Intel 80186 Integrated 16-bit Microprocessor 


m Zilog Z16C32 Integrated Universal Serial Controller 
(1USC™) 


m = ZilogZ16C33 Monochannel Universal Serial Controller 
(MUSC™) or USC® 


m Zilog Z16C35 Integrated Serial Communications 
Controller (ISCC™) 


m Zilog Z85230 Enhanced Serial Communications 
Controller (ESCC™) or SCC 


m Two 28-pinEPROM sockets, suitable for 2764's through 
27512’s 


m Six 32-pin (or 28-pin) SRAM sockets, suitable for 
32K x 8 or 128K x 8 devices 


™@ Four Altera EPLD circuits comprising the glue logic 
(Figures 1-4 at rear of the App Note) and Evaluation 
Board Schematic (Figures 5a, 5b). 


m RS-232 and RS-422 line drivers and receivers 


m Pin headers for configuring and interconnecting the 
above to serial applications 


Notes: 
All Signals with a preceding front slash, */", are active Low, e.g.: 
B/W (WORD is active Low); /B/W (BYTE is active Low, only). 


Power connections follow conventional descriptions below: 


Connection Circuit Device 
Power Vea Vien 
Ground GND V 


SS 
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Processor 


The 80186 may be operated at rates up to 16 MHz. To use 
the CPU clock for accurate serial bit clocking, a 9.8304 
MHz CPU clock can be used. The crystal connected to the 
processor is 2X the operating frequency. 


The processor’s 1 Mbyte address space is well filled if the 
maximum RAM complement is installed. Of the integrated 
Chip Select outputs provided by the 80186, the /UCS 
output is used for the EPROMs, and all of the /PCS6-/PCSO 
outputs are used for the datacom controllers. A hardware 
address decoder is used for the SRAMs instead of the 
80186’s /LCS and /MCS3-/MCSO outputs because the 
RAMs must be accessible to the on-chip DMA functions of 
the ISCC and IUSC as well as the 80186. The 80186 does 
not decode addresses from external bus masters. Both 8- 
bit and 16-bit accesses are provided for RAM. The EPROMs 
are only accessible to the 80186. 


The 80186’s mid-range memory chip select feature (spe- 
cifically, the /MCS2 output) is used to give the software a 
way to hardware Reset the ISCC, IUSC, and (M)USC. This 


allows a customer’s program to operate as if it were in a 
target system starting from Reset, including the initial write 
to the Bus Configuration Register (BCR). 


The 80186's two integrated DMA channels can be used for 
any two of the four or six serial data streams in the B side 
of the (E)SCC and the (M)USC. The “DMA EPLD” derives 
requests for the 80186’s two DMA channels from six 
inputs, two each for (E)SCC channel B and the one or two 
channels in the (M)USC. It asserts DREQO or DREQ1 
(High) if any of the inputs for that channel is low, and the 
80186 is not performing an Interrupt Acknowledge cycle. 
Jumper blocks J22, J23, J24, and J29 control the assign- 
ment of the 80186's internal DMA controllers, including 
provision for a clipped Tx request that is needed if a 
standard SCC is installed in place of the ESCC. The various 
possibilities are summarized in Table 1. 


Table 1. 80186 DMA Jumper Connections 


To enable the following to use 80186 DMA Channel 0: 


(E)SCC B Rx 

MUSC Rx or USC A Rx 
MUSC Tx or USC A Tx 
USC B Rx 

USC B Tx 


To enable the following to use 80186 DMA Channel 1: 


ESCC B Tx 

(E)SCC B Tx w/early release 
MUSC Rx or USC A Rx 
MUSC Tx or USC A Tx 

USC B Rx 

USC B Tx 


If more than one channel among the ESCC B and (M)USC 
are enabled for one of the 80186’s internal DMA channels, 
software must ensure that only one of the enabled devices 
makes requests during a given block transfer. This can be 
done by leaving an entire Receiver or Transmitter idle or 
disabled, or by programming the device so that the DMA 
request is not output on the pin. 


8-74 


Install this jumper: 


J23-1 to J23-2 
J22-1 to J22-2 
J22-4 to J22-2 
J29-1 to J29-2 
J29-4 to J29-2 


Install this Jumper: 


J24-1 to J24-3 
J24-1 to J24-2 
J22-1 to J22-3 
J22-4 to J22-3 
J29-1 to J29-3 
J29-4 to J29-3 


The ISCC and IUSC handle their own DMA transfers via the 
80186’s HOLD/HLDA facility. 


Note: Either a Z16C33 MUSC or a Z16C30 USC can be 
installed in socket U5. If this is done, references to the 
(M)USC herein after may mean the USC as a whole or just 
its channel A; which one should be clear from the context. 
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The inputs and outputs associated with the processor’s 
integrated counter/timer facility are brought to the pin 
header labelled J26 so that they can be used in applica- 
tions (Table 2). 


Table 2. Counter/Timer Signal Locations 


J26 pin Signal 


Timer In 4 
Timer Out 1 
Timer In O 
Timer Out O 
N/C 
Ground 


Oooh Wh — 


The 80186’s integrated interrupt controller is largely by- 
passed in favor of the traditional Zilogical interrupt daisy- 
chain structure. : 


Push buttons are provided for Reset and Non-Maskable 
Interrupt (NMI). A means to generate an NMI, in response 


to a Start bit received from the user’s PC or terminal, is also 
provided. The first transmitted Start bit on the RS-232. 
Console connector J1, after a Reset, also produces an 
NMI; this feature can be used to find which serial controller 
channel is connected to the Console connector. 


Address Map 


EPROM is located at the highest addresses, and its size is 
programmable in the 80186 for the /UCS output. The 
addresses of the datacom controllers are programmed in 
the 80186 for the /PCS6-/PCSO outputs, as a block of 
128x7=896 bytes starting at a 1 Kbyte boundary. The 
block can be in |/O space or in a part of memory space that 
is not used for SRAM or EPROM. The starting 1 Kbyte 
boundary is called (PBA) in the following sections. 


RAM extends upward from address 0. 


Using 128K x 8 SRAMs and 64K x8 EPROMs, the address 
map might be as shown in Table 3. 


Table 3. Suggested Address Map 





RAM 00000-BFFFF 
(E)SCC D8000, 2, 4, 6 or D8000-D803E (even addrs only) 
ISCC D8080-D80FE (even addrs only) 
(M)USC D8100-D81FF 
lIUSC D8200-D837F 
ISCC-IUSC-(M)USC Reset DBO00-DB7FF (if enabled) 
27512 EPROM EOQOOO-FFFFF 
EPROM 


Two 28-pin EPROM sockets are provided; both must be 
populated in order to handle the 80186’s 16-bit instruction 
fetches. Jumper header J18 allows the sockets to be 
compatible with 2764s, 27128s, 27256s, or 27512s; it is 
jumpered at the factory to match the EPROMs provided. 
For 27512s only, jumper J18-J2 to J18-J3 and leave J18- 
J1 open. For 2764s, 27128s, or 27256s, jumper J18-J2 to 
J18-J1 and leave J18-J3 open. 


Note: J18 connects pin 1 of both sockets to either A16 or 
Vcc. This is done because for 2764s, 27128s, and 27256s, 
pin 1 is Vpp which may require a high voltage and/or draw 
more current than a normal logic input. For 2764s and 


27128s, a similar jumper might be provided in some 
designs for pin 27 (/PGM). As long as the address for /UCS 
is programmed as described in the next paragraph, A15 
(which is connected to pin 27) is High whenever /UCS is 
Low, so that 2764s and 27128s operate correctly. 


The first code executed after Reset should program the 
80186's Chip Select Control Registers to set up the ad- 
dress ranges for which outputs like /UCS and /PCS6-/ 
PCSO are asserted. In particular, the UMCS register (ad- 
dress AOH within the 80186’s Peripheral Control Block) 
must be programmed to correspond to the size of EPROMs 
used (Table 4). 
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The three LSBs of the above UMCS values are all 100, 
which signifies no external Ready/WAIT is used and no 
wait states are required. Ifthe EPROMs are not fast enough 
for no-wait-state operation, making the three LSBs 101, 
110, or 111 extends EPROM cycles by 1, 2, or 3 wait states, 
respectively. 





A Silas 
EPROM (Continued) 
Table 4. EPROM Address Ranges 
EPROM Address 
Type UMCS Value EPROM Range 
2764 FC38C FCOOO-FFFFF 
27128 F83C F8000-FFFFF 
27256 FO3C FOOQO0-FFFFF 
27512 EO3C EQOO0-FFFFF 
RAM 


Six 32-pin sockets are provided; they should be populated 
in pairs, starting with the lower-numbered sockets, to allow 
for 16-bit accesses. V_,,, is provided at both pin 32 and pin 
30 so that 28-pin 32K x 8 SRAMs can be installed in pins 


3-30 of the sockets. Jumper block J19 allows decoding of 
the Chip Select signals from A17-A16 for 32K x 8 SRAMs 
or from A19-A18 for 128K x 8 SRAMs. The six standard 
memory populations are: 





One pair of 32K x 8 devices: 
Two pairs of 32K x 8 devices: 


64 Kbytes at 00000-OFFFF 
128 Kbytes at 00000-1FFFF 


Three pairs of 32K x 8 devices: 192 Kbytes at O0000-2FFFF 
One pair of 128K x 8 devices: 256 Kbytes at 00000-3FFFF 
Two pairs of 128K x 8 devices: 512 Kbytes at 00000-7FFFF 
Three pairs of 128K x 8 devices: 768 Kbytes at O0000-BFFFF 





J19 is factory set according to the size of the SRAMs 
provided. For 32K x 8 SRAMs, jumpers are installed 
between J19-J2 and J19-J3, and between J19-J5 and J19- 
J6, with J19-J1 and J19-J4 left open. For 128K x 8 SRAMs, 
jumpers are installed between J19-J1 and J19-J2, and 
between J19-J4 and J19-J5, with J19-J3 and J19-J6 left 
open. 


32K x 8 SRAMs have cyclic/redundant addressing starting 
at 40000, 80000, and C0000. The only configuration in 
which this causes problems is with three pairs of 32K x 8 
SRAMs and 27512 EPROMs; in this case, there is a conflict 
inthe range EQO00-EFFFF. This conflict can be avoided by 
any of the following means: 


Using two pairs of 32K x 8 SRAMs; 


Using one pair of 128K x 8 SRAMs; 


Using 27256 EPROMs, or 


Using 27512 EPROMs but programming the size of 
[UCS like they are 27256s. 


Since the /LCS output of the 80186 is not used, the LMCS 
register in the 80186 is not written with any value. 


Programming the Peripheral Chip Selects 

The 80186 allows the /PCS6-/PCSO pins, which in this case 
select the various datacom controllers, to be asserted for 
a selected 896-byte block of addresses. The block may 


_ reside in either memory or I/O space depending on the 


values programmed into the PACS and MPCS registers, 
locations A4H and A8H of the 80186’s Peripheral Control. 
Block, respectively. The choice of address space de- 
pends on the needs of the customer's application and the 
configuration of software supplied with the board (Table 
5). 
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Table 5. Three Standard Alternatives for Serial Controller Addressing 
Basic Requirement Base Address (PBA) PACS value MPCS vaiue 
I/O Space 8000 0838 81B8 
Memory Space, 32K x 8 SRAMS used 38000 3838 81F8 
Memory Space, 128K x 8 SRAMs used D8000 D838 81F8 


The three LSBs of the PACS value specify the Ready/WAIT 
handling forthe /PCS3-/PCSO lines which select the (E)SCC, 
ISCC, and (M)USC. The three LSBs of the MPCS value 
specify the Ready/WAIT handling for the /PCS4, 5, and 6 
lines, which select the IUSC. Both fields are shown here 
with the LSB’s 000, signifying that the 80186 should honor 
a WAIT on the external Ready/WAIT signal, but that it 
should not provide any minimum wait. 


Programming the Mid-Range Memory to Reset the 
ISCC, IUSC, and (M)USC 

A Reset puts the ISCC, IUSC, and (M)USC ina special and 
unique state in which the first write to each device implicitly 
goes to a Bus Configuration Register (BCR) that controls 
the device’s basic bus operation; the BCR is not acces- 
sible thereafter. So that this board can serve as acomplete 
development environment for customers’ software, it in- 


cludes a means whereby software (e.g., the debug moni- 
tor) can assert the /RESET input of these three devices. 
Specifically, assertion of the /MCS2 output of the 80186 
Causes such a Reset. 


The 81 in the MS Byte of the MPCS values, shown in Table 
5, makes each of the /MCS3-/MCSO pins correspond to a 
2 Kbyte block of addresses in memory space. The actual 
active pin addresses are determined by the value written 
into the MMCS register; location AGH of the 80186' Periph- 
eral Control Block. Table 6 shows suggested MMCS val- 
ues as a function of the RAM chip size, and the corre- 
sponding range of addresses for which any read or write 
access Causes the three controllers to be reset. 





Table 6. Address Ranges for Reset 


Address Range for which ISCC, 


RAM Size MMCS value IUSC, and (M)USC are Reset: 
32K x 8 3BFF 3B000-3B7FF 
128K x 8 DBFF DBOOO-DB7FF 


The three LSBs of the above MMCS values are 111 so that 
the longest possible Reset pulse is generated when any of 
the locations in the indicated range are accessed. 


Note that if this feature is not needed, it can be disabled by 
simply not programming the MMCS register. 


To make the interrupt priority be: 

(E)SCC highest, IUSC, ISCC, (M)USC lowest 
IUSC highest, ISCC, MUSC, (E)SCC lowest 
IUSC highest, ISCC, USC, (E)SCC lowest 


This variability is provided in part because early versions 
of the 85230 ESCC had trouble passing an interrupt 
acknowledge down the daisy chain if it occurred in re- 


Interrupt Daisy Chain (Priority) Order 
Jumper block J25 selects whether the (E)SCC device is at 
the start or the end of the interrupt daisy chain. 


Jumper J25 as follows: 

J25-J2 to J25-J3, J25-J4 to J25-J5 (J25-J1, J25X open) 
J25-J1 to J25-J2, J25-J to J25-J4 (J25-5J, J25X open) 
J25X to J25-J2, J25-J3 to J25-J4 (J25-J1, J25-J5 open) 


sponse to a lower-priority device’s request just as the 


ESCC was starting to make its own request. Current 
85230's don't have the problem. 
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(E)SCC 


Socket U2 can be configured for either an ESCC or SCC, 
and for versions thereof that use either multiplexed or non- 
multiplexed address and data. Jumper blocks J20 and J21 
select certain signals accordingly. For a part with multi- 
plexed addresses and data (80x30), jumper J20-J1 to J20- 
J2 and leave J20-J3 open, and jumper J21-J1 to J21-J2 
and J21-J4 to J21-J5, leaving J21-J3 and J21-J6 open. 
With such a part, software can directly address the(E)SCC’s 
registers, and need not concern itself with writing register 
addresses to Write Register O (WRO). 


For a part having a non-multiplexed bus (85x30), jumper 
J20-J2 to J20-J3, J21-J2 to J21-J3, and J21-J5 to J21-J6, 
leaving J20-J1, J21-J1, and J21-J4 open. In this case, 
software must handle the (E)SCC by writing register ad- 
dresses into its WRO in order to access any register other 
than WRO, RRO, or the data registers. 


Channels A and B can be handled on a polled or interrupt- 
driven basis. Channel A of the (E)SCC is suggested for 
connecting the user’s PC orterminal for use with the Debug 
Monitor included in this evaluation kit. Channel B (but not 
A) can be handled on a DMA basis using the 80186’s 
internal DMA channels, or on a polled or interrupt driven 
basis. 


Jumper block J23 allows channel B’s /W//REQB output to 
be used for either a Wait function or a Receive DMA 
Request function. To use the output for Wait, jumper J23- 
J2 to J23-J3 and leave J23-J1 open. The Wait function is 
only significant if the software wants to delay completion of 
a Read from the (E)SCC’s Receive Data register until data 
is available, and/or if it wants to delay completion of a Write 
to the Transmit Data register until the previously-written 
character has been transferred to the Transmit Shift regis- 
ter. These modes are alternatives to checking the corre- 
sponding status flags and can be used to achieve operat- 
ing speeds higher than those possible with such traditional 
polling, although not as fast as the speeds possible with a 
DMA approach. 


To use the /W//REGB output as a Receive DMA Request, 
jumper J23-J1 to J23-J2 and leave J23-J3 open. 


Jumper block J24 determines how channel B’s /DTR/ 
/REQB output is used. To use this output for the Data 


Terminal Ready function, jumper J24-J3 to J24-J4 and 
leave J24-J1 and J24-J2 open. To use this output directly 
as a Transmit DMA Request (using the ESCC’s early- 
release capability), jumper J24-J1 to J24-J3 and leave 
J24-J2 and J24-J4 open. To drive the Transmit DMA 
Request with a clipped version of this signal that is forced 
High earlier than a standard SCC drives it High, jumper 
J24-J1 to J24-J2 and leave J24-J3 and J24-J4 open. 


The “SCC EPLD” handles the (E)SCC’s signalling require- 
ments. Among other things, this EPLD configures the 
(E)SCC socket'’s pins 35 and 36 for either a multiplexed or 
non-multiplexed part, based on whether J20 is jumpered 
to connect the 80186 ALE signal to one of its input pins. If 
the device detects high-going pulses on this input, it drives 
corresponding low-going Address Strobe pulses onto 
(E)SCC pin 35 and drives low-going Data Strobe pulses 
onto (E)SCC pin 36. 


If the SCC EPLD’s pin 9 stays at Ground, the part drives 
Read strobes onto pin 36 and drives delayed Write strobes 
onto pin 35, for a non-multiplexed 85x30 device. 


While the ESCC’s relaxed timing capability allows the 
80186’s /WR output to be connected directly to the /(WR 
input of a non-multiplexed ESCC, the SCC EPLD delays 
start of an SCC’s write cycle until write data is valid, even 
though this is not necessary for an ESCC. 


The SCC EPLD also generates the clipped-DMA-request 
signal mentioned in connection with J24, and logically ORs 
Reset onto pins 35 and 36. The device also tracks the two 
IACK cycles provided by the 80186 for each Interrupt 
Acknowledge cycle. For a multiplexed address/data port, 
it drives the address strobe (only) on the first cycle, and it 
provides the /RD or /DS pulse needed by the (E)SCC (only) 
on the second cycle. The “DMA EPLD” provides the 
INTACK signal needed by the (E)SCC. 


The (E)SCC is only accessible at even addresses. For a 
non-multiplexed part (85x30), the following four register 
locations are repeated throughout the even addresses 
from (PBA) through (PBA)+126: 





(PBA), (PBA)+8, ... (PBA)+120 
(PBA)+2, +10, ... (PBA)+122 
(PBA)+4, +12, ... (PBA)+124 
(PBA)+6, +14, ... (PBA)+126 
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Channel B Command/Status register 
Channel B Data register 
Channel A Command/Status register 
Channel A Data register 
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For a multiplexed part (80 x 30), the Select Shift Left 
command (D1-0=11) should be written to Channel B’s 
WRO before any other registers are accessed. Then the 
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basic (E)SCC register map occurs twice in the even 
addresses from (PBA) through (PBA)+126: 





(PBA), (PBA)+2, ... (PBA)+30 
(PBA)+32, +34, ... (PBA)+62 
(PBA)+64, +66, ... (PBA)+94 
(PBA)+96, +98, ... (PBA)+126 


Channel B registers 0-15 
Channel A registers 0-15 
Channel B registers 0-15 
Channel A registers 0-15 





The redundant addressing of the (E)SCC is used to control 
a feature that can be used by software to allow the user to 
interrupt software execution from his keyboard. If the 
(E)SCC is read at an address with A6-A5=11 (for a multi- 
plexed part this means in the higher-addressed A chan- 
nel), amode is set in which a low on the console Received 
Data line (i.e., a Start bit on pin 3 of the J1 connector) 


ISCC 


Since the 80186 processor provides multiplexed addresses 
and data, the ISCC is configured to use the addresses on 
the AD lines. Therefore, software can address the various 
ISCC registers directly, and need not be concerned with 
writing register addresses into the indirect address fields 
of the ISCC’s WRO and CCAR. 


Because the ISCC includes four DMA channels, its Chan- 
nel A and B Transmitters and Receivers can be handled on 
a polled, interrupt-driven, and/or DMA basis, in any mix- 
ture. 


Since the ISCC can only be programmed as an 8-bit 
device on the AD7-ADO0 lines, it occupies only the even- 
addressed bytes within its address range, (PBA)+128 
through (PBA)+254. 


The first write to this address range, after a Reset, implicitly 
writes the ISCC’s Bus Configuration Register (BCR). To 
match up with the rest of the board’s hardware, this first 
write should be a byte write that stores the hexadecimal 
value C6 in any even address in the first half of the ISCC’s 
address range [(PBA)+128 through (PBA)+190]. Details 
of this transaction are as follows: 


m = = The High induced by a pull-up resistor on the ISCC’s 
A/B input selects the WAIT protocol on the (WAIT//RDY 
pin, which corresponds to how the 80186 works. (In 
subsequent register accesses, the A/B selection is 
taken from A5 of the multiplexed address.) 


causes a Non-Maskable Interrupt on the 80186. The mode 
is cleared by Reset, or when the (E)SCC is read at an 
address with A6-A5=10 (on a multiplexed part, in the 
higher-addressed B channel). The NMI handler should do 
the latter fairly quickly to prevent subsequent data bits on 
Received Data from causing further NMIs. 


m A Low on the ISCC’s SCC//DMA input, which is 
connected to A6, is required by the internal logic of the 
ISCC. This is why the BCR write is restricted to the first 
half of the ISCC’s address range. 


m™ Aswith all transactions between the 80186 and ISCC, 
the address must be even because the ISCC only 
accepts slave-mode data on the AD7-ADO pins. 


m The MSB of the data (D7) is 1 to enable the Byte Swap 
feature, so that when the ISCC’s DMA controller is 
reading transmit data from RAM, it takes alternate 
bytes from AD7-ADO and AD15-AD8. 


m D6 of the data is 1 so that when the ISCC’s DMA 
controller is reading transmit data from RAM, it takes 
even-addressed bytes from D7-DO and odd-addressed 
bytes from D15-D8 (same function as the 80186). 


m D2-D1 of the data are 11 to select double-pulsed 
mode for the ISCC’s /INTACK input. Again, this is how 
the 80186 works. 


m D0Oof the data is 0 to select Shift Left Address mode so 
that the ISCC subsequently takes register addressing 
from the AD5-AD1 lines rather than from AD4-ADO. 
This is because the 80186 is a 16-bit processor that 
locates even-addressed bytes on AD7-ADO and odd- 
addressed bytes on AD15-AD8, but the ISCC only 
accepts slave-mode writes on the AD7-ADO pins. 
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ISCC (Continued) 


m The fact that the ISCC’s internal logic sees activity on 
its /AS pin, which is inverted from the 80186' ALE 
signal, automatically conditions it for a multiplexed 
Address/Data bus. 


(PBA)+128, 130, ..., (PBA)+190 
(PBA)+192, 194, ..., (PBA)+222 
(PBA)+224, 226, ..., (PBA)+254 


Given that the BCR is written as above, the ISCC’s slave- 
mode address map is as follows: 


DMA Controller Registers 
ISCC Serial Channel B registers 0-15 
ISCC Serial Channel A registers 0-15 








(M)USC 


Since the 80186 processor provides multiplexed addresses 
and data, the (M)USC is configured to use the addresses 
on the AD lines. Therefore, the software need not write 
register addresses into the indirect address field of the 
(M)USC’'s CCAR. 


The (M)USC’s Transmitter and Receiver can be handled 
on a polled or interrupt-driven basis. In addition, any two of 
the Receivers and Transmitters in the (M)USC and Chan- 
nel B of the (E)SCC can be handled on a DMA basis, using 
the 80186’s integrated DMA controllers. 


Jumper block J22 connects the (M)USC’s /RxREQ and 
/TxREQ outputs to the “DMA EPLD” that makes the DMA 
Requests to the 80186. As shipped from the factory, 
jumpers are installed between J22-J1 and J22-J2, and 
between J22-J3 and J22-J4. In this configuration, the 
(M)USC's /RxREQ drives the 80186 DREQO, and (M)USC 
/TxREQ drives the 80186 DREQ1. To reverse this assign- 
ment, jumper J22-J1 to J22-J3 and J22-J2 to J22-J4. To 
disconnect the (M)USC from one or both of the 80186’s 
DMA channels, remove one or both jumpers (put them in 
a safe place in case you change your mind). Jumper block 
J29 provides the same connection-variability for the 
/RxREQ and /TxREQ outputs of Channel B of a USC. 


Since the 80186’s DMA channels are not capable of fly-by 
operation, the (M)USC’s /RxACK and /TxACK pins have no 
dedicated function. They can be used for Request to Send 
and Data Terminal Ready; the two signals are lightly pulled 
up since they are not driven after Reset. 


The (M)USC can be programmed using 16-bit data on the 
AD15-ADO lines or 8-bit data on AD15-AD8 and AD7-ADO. 
It makes the distinction between 8-bit and 16-bit opera- 
tions as part of its address map rather than through a 
control input. The PS pin of an MUSC, or the A//B pin of a 
USC, is connected to a latched version of 80186 A7. The 
D//C pin of the (M)USC is grounded. The overall address 
range of the (M)USC is 256 bytes, between (PBA)+256 
and (PBA)+511. 


The first write to this address range, after a Reset, implicitly 
writes the (M)USC’s Bus Configuration Register (BCR). To 
match the rest of the board’s hardware, this first write 
should be a 16-bit write, storing the hex value 0007 at any 
address in the second half of the (M)USC’s range [any 
address in (PBA)+384 through 510, i.e., in the A channel 
of a USC]. Details of this transaction are as follows: 


m The High on the PS or A//B input, which is connected 
to A7, selects the WAIT protocol on the /WAIT//RDY 
pin, corresponding to how the 80186 works. 


m The MSB of the data (D15) is O because a separate 
non-multiplexed address is not wired to pins AD13:8 
of the (M)USC. 


™ Bits 14-3 are required to be all zeros by the (M)USC’s 
internal logic. 


mw D2of the datais 1 to tell the (M)USC thatthe data bus 
is 16 bits wide. 


m D1 ofthe data is 1 to select double-pulsed mode for 
the (M)USC’s /INTACK input. This is how the 80186 
works. 


m D0Oof the data is 1 to select Shift Right Address mode 
so that the (M)USC subsequently takes register 
addressing from the AD6-ADO0 lines rather than from 
AD7-AD1. 7 


m The fact that the (M)USC’s internal logic sees activity 
on its /AS pin, which is inverted from the 80186' ALE 
signal, automatically conditions it for a multiplexed 
Address/Data bus. 


Given that the BCR is written as above, the (M)USC 
address map is as follows: 
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Starting Addr Ending Addr Registers Accessed 
(PBA)+256 (PBA)+319 16-bit access to MUSC regs or USC channel B regs 
(PBA)+320 (PBA)+383 8-bit access to MUSC regs or USC channel B regs 
(PBA)+384 (PBA)+447 16-bit access to MUSC regs or USC channel A regs 
(PBA)+448 (PBA)+511 8-bit access to MUSC regs or USC channel A regs 
Note: 


To maximize compatibility, program an MUSC using the second half of this range, (PBA)+384 through (PBA)+511. 


While the ESCC and ISCC can drive their Baud Rate 
Generators from their PCLK inputs, the (M)USC has no 
such input. The 80186 clock output SYSCLK is brought to 


pins 7 of J9, J10, andJ12, atwhich point it can be jumpered 
to pin 9 or 8 so that it is routed to the /TxC or /RxC pin of the 
device. 





IUSC 


Since the 80186 processor provides multiplexed addresses 
and data on the AD lines, the IUSC is configured to use 
these addresses. Software need not write register ad- 
dresses into the indirect address fields of the IUSC’s 
CCAR and DCAR. 


The IUSC’s two DMA channels allow its Receiver and 
Transmitter to be handled on a polled, interrupt-driven, or 
DMA basis, in any combination. 


The IUSC can be programmed using 16-bit data on the 
AD15-AD0 lines or 8-bit data on AD15-AD8 and AD7-ADO. 
The distinction between 8-bit and 16-bit operations is 
made as part of the address map rather than via a control 
input. The D//C pin of the IUSC is driven from A7 during 
slave cycles, and the S//D pin is driven from A8. The overall 
address range of the IUSC is 384 bytes from (PBA)+512 
through (PBA)+895. 


The first write to this address range, after a Reset, implicitly 
writes the IUSC’s Bus Configuration Register (BCR). To 
match up with the rest of the board’s hardware, this first 
write is a 16-bit write, storing the recommended hex value 
OQOF7 at any word address in the range (PBA)+768 through 
(PBA)+830. Details of this transaction are as follows: 


@ TheHighon the IUSC’s S//D input, which is connected 
to A8, selects the WAIT protocol on the /WAIT//RDY 
pin, which is how the 80186 works. 


It may not be required for this initial write, but itis good 
programming form for A6 to be zero since this is aword 
write. This and the previous point determine the 
recommended address range. 


The MSB of the data (D15) is O because a separate 
non-multiplexed address is not wired to pins AD 13:8 of 
the IUSC. 


Bits 14-8 are more or less required to be all 0 by the 
lUSC’s internal logic. 


D7-D6 are 11 to allow the DMA controllers to do either 
16-bit transfers, or alternating byte transfers on AD7- 
ADO for even-addressed bytes and on AD15-AD8 for 
odd-addressed bytes. This is compatible with 80186 
byte ordering. 


D5-D4 of the data are 11 to select double-pulsed 
mode for the |USC’s /INTACK input. Again, this is how 
the 80186 works. 


D3 of the data is 0 to select open-drain mode on the 
IUSC’s /BUSREQ pin. The board's control logic also 
drives this signal low when the ISCC asserts its Bus 
Request output. 


D2 of the data is 1 to tell the IUSC that the data bus is 
16 bits wide. 
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IUSC (Continued) 
m D1 of the data is 1 to select open-drain mode on the &m The fact that the IUSC’s internal logic sees activity on 


IUSC’s /INT pin which is OR-tied with the interrupt 
request from the (E)SCC. 


DO of the data is 1 to select Shift Right Address mode, 
so that the [USC subsequently takes register 
addressing from the AD6-ADO lines rather than from 
AD7-AD1. 


its /AS pin, which is inverted from the 80186' ALE 
signal, automatically conditions it for a multiplexed 
Address/Data bus. 


Given that the BCR is written as above, the IUSC slave- 
mode address map is as follows: 





Registers Accessed 





Starting Addr Ending Addr 
(PBA)+512 (PBA)+575 
(PBA)+576 (PBA)+639 
(PBA)+640 (PBA)+703 
(PBA)+704 (PBA)+767 
(PBA)+768 (PBA)+831 
(PBA)+832 (PBA)+895 


16-bit access to IUSC Transmit DMA registers 
8-bit access to |USC Transmit DMA registers 

16-bit access to |USC Receive DMA registers 
8-bit access to IUSC Receive DMA registers 

16-bit access to IUSC Serial Controller registers 
8-bit access to IUSC Serial Controller registers 





While the ESCC and ISCC can drive their Baud Rate 
Generators from their PCLK inputs, the IUSC cannot do 
this from its CLK input. The 80186 clock output SYSCLK is 
brought to pins 7 of J9, J10, and J12 at which point it can 
be jumpered to pin 9 or 8 so that it is routed to the /TxC or 
/RxC pin of the device. 


SERIAL INTERFACING 


The serial 1/O pins of the four serial controllers are con- 
nected to the six connector blocks labelled J5 through J10. 
In addition, the port pins of the IUSC are connected to the 
J11 connector block, and the port pins of an MUSC or the 
B channel ofaUSC are connected toJ12. These connector 
blocks can be interconnected for communication between 
on-board serial controllers, or they can be connected to 
the user's custom communications hardware on another 
board. As a third option, they can be connected to three 
on-board serial interfaces via the connector blocks la- 
belled J13 through J15. 


Two of the on-board serial interfaces use EIA-RS-232 
signal levels and pin arrangement. 25-pin D connectors 
J1A or J2A are configured as DTE, while JiB and J2B are 


Since the |USC contains its own DMA channels, its /RxREQ 
and /TxREQ pins have no dedicated function. They can be 
used for Request to Send and Data Terminal Ready; the 
two signals are lightly pulled up to allow for the fact that 
they are not driven after Reset. 


configured as DCE. These serial interfaces are used by 
connecting one of J5-J10 to J13 or J14, respectively. J1B 
is typically used for connection to the user’s PC or terminal. 


The third on-board serial interface uses EIA-422 signal 
levels on connector J3A,J3B, or J4, and is used by con- 
necting one of J5-J10 to J15. The 25-pin D connector J3A 
uses the DTE pin arrangement put forth in the EIA-530 
standard. J3B is a DCE version of EIA-530, while the 8-pin 
circular DIN connector, J4, is compatible with the Apple 
Macintosh Plus and later Macintoshes, and thus with 
AppleTalk/LocalTalk equipment. 
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The serial interface connectors are summarized in the 
following tables: 


Table 7. Controller Port Connectors 


To use the following serial controller channel Connect to this (these) 10-pin 
with off-board or on-board serial hardware: connector block(s): 

(E)SCC Channel A J5 

(E)SCC Channel B J6 

ISCC Channel A J7 

ISCC Channel B J8 

IUSC J9 (J11 for Port pins) 

(M)USC J10 (J12 for MUSC Port pins 


or USC channel B) 


Table 8. On-Board Line Driver/Receiver Connectors 8 


To use a serial controller with the Connect the connector(s) 
following on-chip serial interface: from the previous table to: 
J1A or J1B EIA-RS-232 Console J13 

J2A or J2B EIA-RS-232 J14 

RS-422 differential: J3A or J3B EIA-530 or J4 Circular-8 (DIN) J15 


The pin-out of the J5-J10 connectors is fairly consistent, 
but of necessity not identical because of differences 
among the various serial controllers: 


Table 9. Pin Assignments of Standard Controller Connectors 





J5: (E)SCC J6: (E)SCC J7,8: iSCC J9: IUSC J10: MUSC J12: USC 
Pin# Apin B pin pin pin or USC Apin B pin 
TxD TxD TxD TxD TxD TxD 
2 RxD RxD RxD RxD RxD RxD 
3 /RTS  {IRTS /RTS (N/C) /RxACK /RxACK 
4 ICTS ICTS ICTS ICTS ICTS [CTS 
5 /DTR /DTR or (N/C) [1] /DTR (N/C) /[TxACK [ITxACK 
6 /DCD /DCD /DCD /DCD /DCD /DCD 
7 ISYNC ISYNC ISYNC (SYSCLK) (SYSCLK) (SYSCLK) 
8 /RTxC /RTxC /RTxC /RxC /RxC /RxC 
9 /[TRxC /TRxC [TRxC [TxC [TxC [TxC 
10 GND GND GND GND GND GND 
11 NA NA NA /TxREQ /TxREQ /TxREQ 
{2 NA NA NA /RxREQ /RxREQ /RxREQ 


Notes: 
[1] Controlled by the J24 jumper block: must be N/C if (E)SCC channel B transmitter is to be handled by an 80186 DMA channel. 
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SERIAL INTERFACING (Continued) 


The ground pins are included as signal references with off- 
board hardware. 


When interconnecting between two connectors among J5- 
J10, DO NOT jumper corresponding pins straight across, 
as this connects outputs to outputs and inputs to inputs. 
Rather, connect at least each pin 1 to the other pin 2, and 
enough opposing inputs and outputs as needed to make 
the communication protocol meaningful. 


The pin-out of the 12-pin J13-J15 connectors is similar to 
that of J5-J10, but more extensive. To allow for the “DCE” 
connectors that were added in revision “B” of the board, 
J13 and J14 are 16-pin headers and J15 is a 14-pin one: 


Table 10. Pin Assignments of Line Driver/Receiver Connectors 


J13-J14 J13-J14 J15 J15 

Pin # DTE signal DCE signal DTE signal DCE signal Direction/where used 

1 TxD RxD TxD RxD Output to J1-J4 

2 RxD TxD RxD TxD Input from J1-J4 

3 /RTS ICTS /RTS ICTS Output to J1-J3 

4 ICTS /RTS ICTS /RTS Input from J1-J4 [3] 

5 /DTR /DSR /DTR /DSR Output to J1-J4 

6 /DSR /DTR /DSR /DTR Input from J1-J4 

7 /DCD /DCD Output to J1B, J2B, J3B 

8 /DCD /DDC Input from J1A, J2A, J3A, J4 

9 

10 GND GND GND GND 

11 /RxC /RxC Output to J1B, J2B, J3B 

12 /RxC /RxC Input from J1A, J2A, J3A 

13 /TxCO [TxCl /TxCO /TxCl Output to J1-3 

14 [TxCl [TxCO [TxCl /TxCO Input from J1-3 [3] 

15 /Ri Output to J1B, J2B 

16 /RI| Input from J1A, J2A 
Note: 


[3] Various conventions have been used to combine synchronous clock inputs and modem control inputs on Apple Macintosh connectors similar to 


J4, as described in a later section. 


Comparison of the two preceding charts leads to several 
conclusions: 


@ Pins 1-5 can always be jumpered straight across from 
a J5-J10 connector block to a J13-J15 connector 
block. 


@ Inasynchronous environment, the Transmit clock can 
be either driven or received and the Receive clock can 
be received from the DTE connector or sent on the 
DCE connector. 


The 10-pinJ11 and J12 jumper blocks provide for connec- 
tions to the Port pins of the IUSC and (M)USC, respectively. 
Aswith J5-J10, these connections may be to the customer's 
off-board custom circuits and/or to certain pins in the J13- 
J15 blocks. The following pin assignment is determined so 
that if a 2-channel USC is plugged into the (M)USC socket, 
J12 has the same pin-out for the USC’s B channel as do J5- 
J10 for other channels. 
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Table 11. Pin Assignments of Controller Port Connectors 
Pin # J11: |IUSC Signal J12: (M)USC Signal 
1 PORT1 (Clock 1 In) PORT1 
2 PORT4 (Xmit TSA Gate Out) PORT4 (Xmit TSA Gate Out) 
3 (N/C) (N/C) 
4 PORTO (Clock 0 In) PORTO 
5 (N/C) (N/C) 
6 PORTS (Rev TSA Gate Out) PORTS3 (Rev TSA Gate Out) 
L (N/C) (SYSCLK) 
8 PORTS5 (Rev Sync Out) PORT5 (Rev Sync Out) 
9 PORT2 PORT2 
10 GND GND 
11 PORT6 (Rev Sync In) PORTE (Rev Sync In) 
12 PORT7 (Xmit Complete Out) PORT7 (Xmit Complete Out) 


Finally, an unpopulated 4-pin oscillator socket is included 
on the board with its output connected to a single jumper/ 
wire-wrap pin. This socket can be populated with a user- 
supplied oscillator and connected to various clock pin(s) 
among J5-J15. 


Sensing which Serial Controller Channel 
is connected to the Console 


In order to use the software provided with this evaluation 
board, one of the serial controller channels must be con- 
nected to a Personal Computer (or a dumb terminal) via the 
J1 and J13 connectors. Some versions of this software 
may restrict the choice to(E)SCC Channel Aorthe(M)USC, 
depending on the user’s applications needs, but there is 
nothing in the hardware that limits the choice of which 
serial channel is used for the Console. However, on the J1- 
J4 (J13-J15) side there are two things that are special 
about the J1/J13 section as compared to the others. One 
is the provision for a Non-Maskable Interrupt in response 
to a received Start bit, as described earlier in the section 
on (E)SCC addressing. 


Software can use the other special feature of the J1/J13 
section, after a Reset, to sense which serial channel is 
connected to the Console port. A Reset signal (from 
power-on or the Reset button, but not from the Reset-the- 
ISCC, etc., address decode as described earlier) puts the 
“NMI” EPLD in a special mode wherein the first Start bit on 
the Console’s Transmit Data lead causes an NMI. This 
feature can be used in a start-up procedure like the 
following, to tell which serial controller channel is used for 
the Console: 


For each serial controller channel that the software can 
use for the Console: 


1. Initialize the channel. 
2. Send aNuUL character to the channel. 


3. Wait a short time to see if an NMI occurs. If so, the 
current channel is the Console. If not, go on to the next 
serial channel and try again. 


If none of the allowed serial channels produces an NMI, the 
user has not properly jumpered any J5-J10 connector 
block to the J13 block. 


Basic software should use the serial controller channel for 
the Console in a very basic, polled way. Because of this 
and because of similarities between the (E)SCC and the 
ISCC, and between the (M)USC and the IUSC, note that 
software allows the Console to be connected to either the 
(E)SCC channel Aor tothe (M)USC; in fact, it includes most 
of the code necessary to use any of the six serial controller 
channels for the Console. 


Notes on J4/Macintosh/AppleTalk/LocalTalk 


The J4 connector is similar to that offered on various 
Macintosh systems. The ESCC and ISCC are particularly 
well adapted for use with this port, and development of 
USC family capability for AppleTalk/LocalTalk is of inter- 
est. 
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SERIAL INTERFACING (Continued) 


The J3 and J4 connectors cannot be used simultaneously. 
The J16 jumper block controls whether the RS-422 driver 
for Transmit Data is turned “on” and “off” under control of 


the associated Request to Send signal, as on the Mac, or | 


is “on” full time, which is more suitable for the use of J3. To 
put the TxD driver under control of RTS, jumper J16-1 to 
J16-J2 and leave J16-J3 open. For full-time drive on TxD 
(and also the J3 RTS pins), jumper J16-J2 to J16-J3 and 
leave J16-J1 open. 


The J17 jumper block controls whether the reception of 
Data Carrier Detect and Clear to Send is differential (on J3) 
or unbalanced, as on J4. To use differential signalling from 
J3, remove all jumpers from J17. 


On the initial Macintosh and subsequent ones as well, 
Apple did the unbalanced signalling backward from stan- 
dard RS-423 and RS-232 polarity for the CTS lead (also 
called HSK and HSKI). If you are developing code for 
Macintosh hardware, you can preserve Mac compatibility 
by jumpering J17-J3 to J17-J5 and J17-J4 to J17-J6. This 
grounds the CTS- lead and connects the CTS+ lead to J4- 
J2. It also (assuming a standard source at the other end) 
inverts CTS to the opposite sense from that expected by 
the serial controller for functions such as auto-enabling. To 
make the CTS input of the serial controller have its normal 
(low-true) sense, jumper J17-J3 to J17-J4, and J17-J5 to 
J17-J6- this grounds the CTS+ lead and connects the 
CTS- lead to J4-J2. 


The DTR (HSKO) output is provided in Apple systems from 


Mac Plus onward and has standard RS-423 (and RS-232) 
polarity. 
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The DCD input on J4-J7 is provided in Apple systems from 
the Mac II and SE onward, and also has standard polarity 
onApple hardware. Jumper J17-J1 to J17-J2 to ground the 
"+" input of the receiver; the "—" lead is connected to J4-J7. 


With jumpers installed to make DCD and CTS unbalanced, 
J4 can also be used for an additional RS-232 serial link. 
Connect a “Mac to Hayes modem” cable to J4, and 
optionally a null modem interconnect module to the other 
end. The cable internally grounds the RxD+ and TxD+ 
leads so that RxD- and TxD- act like RS-232 signals. 


Macintosh systems also include provisions for synchro- 
nous clock inputs. It is not known whether these features 
are used by any applications, or attached hardware. On all 
known Macs, the SCC’s TRxC pin is driven from the same 
signal as CTS; to be compatible with this feature, connect 
J15-J4 to pins 4 and 9 of the selected connector among J5- 
J10. 


On the Mac SE, Mac Il, and later models, a multiplexing 
scheme is provided on SCC channel A’s RTxC pin to drive 
from either the same signal as DCD, or from an on-board 
3.672 MHz clock. (Channel B always had the 3.672 MHz 
clock.) The former capability can be provided by connect- 
ing J15-J6 to pins 6 and 8 of the selected connector among 
J5-J10. The latter capability can be only approximated 
using the 80186 clock with different baud rate divisors, or 
by using another oscillator. (The board includes an 
unpopulated 4-pin oscillator socket that might be useful in 
this regard.) 
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JUMPER SUMMARY 


Table 12 includes only those connector blocks intendedto actual connectors meant for use with cables, jumper wires, 
be populated by 2-pin option jumpers. J1-J15andJ26 are — or wire-wrapped connections. 


Table 12. Two-Pin Option Jumpers 


Jumpers Installed Open 

J9-J7 thru -9 7 to 8: 80186 SYSCLK is IUSC /RxC 8: Something else on /RxC, or N/C 
7 to 9: 80186 SYSCLK is IUSC /TxC 9: Something else on /TxC, or N/C 

J10-J7 thru -9 7 to 8: 80186 SYSCLK is MUSC (USC A) /RxC 8: Something else on /RxC, or N/C 
7 to 9: 80186 SYSCLK is MUSC (USC A) /TxC 9: Something else on /TxC, or N/C 

J12-J7 thru -9 7 to 8: 80186 SYSCLK is USC B /RxC 8: Something else on /RxC, or N/C 
7 to 9: 80186 SYSCLK is USC B /TxC 9: Something else on /TxC, or N/C 


J16-J1 thru -3 1 to 2: J3, J4 TxD driven when RTS Must install one or the other 
2 to 3: U3, J4 TxD, RTS driven full-time 


J17-J1 to -2 Unbalanced DCD- on J3 or J4 Differential DCD+, DCD- on J3 8 





J17-J3 thru -6 3 to 5 and 4 to 6: CTS+ on J4-J2 Differential CTS+, CTS- on J3 
3 to 4 and 5 to 6: CTS- on J3 or J4 
J18-J1 thru -3 1 to 2: 2764, 27128, 27256 EPROMs Must install one or the other 
2 to 3: 27512 EPROMs 
J19-J1 thru -6 1 to 2 and 4 to 5: 128K x 8 SRAMs Must install one way or the other 
2 to 3 and 5 to 6: 32K x 8 SRAMs 
J20-J1 thru -3 1 to 2: U2 contains 80030 or 80230 Must install one way or the other 
2 to 3: U2 contains 85C30 or 85230 
J21-J1 thru -6 1 to 2 and 4 to 5: U2 contains 80030 or 80230 Must install one way or the other 
2 to 3 and 5 to 6: U2 contains 85C30 or 85230 
J22-J1 thru -4 1 to 2: MUSC (USC A) RxREQ on DMA 0 
1 to 3: MUSC (USC A) RxREQ on DMA 1 1: MUSC (USC A) Rx no DMA 
2 to 4: MUSC (USC A) TxREQ on DMA 0 4: MUSC (USC A) Tx no DMA 
3 to 4: MUSC (USC A) TxREQ on DMA 1 
J23-J1 thru -3 1 to 2: (E)SCC B RxRQ on DMA 0 (E)SCC B neither Rx DMA 
2 to 3: (E)SCC B Wait function nor Wait 
J24-J1 thru -4 1 to 2: clipped SCC B TxREQ on DMA 1 (E)SCC B neither Tx DMA 
1 to 3: direct ESCC B TxREQ on DMA 1 nor /DTR 
3 to 4: /DTR output from ESCC B 
J25-J1 thru - 5 and J25X 1 to 2 and 3 to 4: (E)SCC last on IACK chain, Must be one of these three ways 


MUSC second to last 
J25X to 2 and 3 to 4: (E)SCC last, USC 2nd to last 
2 to 3 and 4 to 5: (E)SCC first on IACK chain 


J28-J1 thru -6 1 to 2: 80186 SYSCLK is (E)SCC PCLK Connect some other clock to 2, 4, or 6 
3 to 4: 80186 SYSCLK is ISCC PCLK 
5 to 6: 80186 SYSCLK is IUSC CLK 


J29-J1 thru -4 1 to 2: USC B RxREQ on DMA0 
1 to 3: USC B RxREQ on DMA 1 1: USC B Rx no DMA 
2 to 4: USC B TxREQ on DMA 0 4: USC B Tx no DMA 


3 to 4: USC B TxREQ on DMA 1 


8-87 


OS JiLAS 


THE ZILOG DATACOM FAMILY WITH THE 80186 CPU 


APPLICATION NOTE 





EPLD LOGIC 


AO 


/Bx™x 


/SWR 


HLDA 


ALE 


/S2 


HIAD1 


HIADO 


8-88 


INPUT 
Ty 


INPUT 
39 VEC 


INPUT 


INPUT 
Se -sit 


INPUT 
£3 > No 


INPUT 
Tee 


INPUT 
143 OU Es 


INPUT 
1? yee 


RS 
= 
[ng | 
= 
Se bth, 
— ess 


Figure 1. Control EPLD for 186 Board 





i Al thn ‘id »)> /SWRE 


OUT OLS /SWRO 


See 36 > /BIN 


Sr 0I" > /SALE 


ure Tas SALE 


our ew Ss /RAMCSO 


ouTrUT a /RAMCS14 


Cute Es /SRAMCS2 


A THE ZiLOG DATACOM FAMILY WITH THE 80186 CPU 
A SILAS APPLICATION NOTE 





/ALTRES (D> 


RESET SSO ee 











9° 
wae SED /AESET 


— LP UT 
O56) /DS//AD 


OUTPUT 
eT SSS> /AS//WR 


ALE/GND CLI ee 


eoo> /SWR 


SYSCLK [i> 









/BOUT SSO ee 
a 
ae ee OSS /ISCCWR 
RE OD R//W 


INPUT 


/DMAwWSCC [(6G5> OUTPUT 


—_————_ Bid /SCCTxRa 


/EBTxROG 
vee 


SINTAO 


Figuree 2. SCC EPLD for 186 Board 


8-89 


THE ZILOG DATACOM FAMILY WITH THE 80186 CPU 





a 
A ZILA De ar Aare 
DMA EPLD LOGIC 
/S2 INPUT BANDS 
Fen INPUT J) NOT ee 
PUT 
riBur s | > ia /SCCINTA 
7350 Vee 
INPUT 
ALE [2 UO>-SHo 
m NOT 
PUT 
/ISBRO So yee Po 
z 
ie Ste “<a> /IUBRO 
BAND 2 
VY 
eno fe Hole 
BANDZ 
(—) a eas OuTPUT 
/MURGO st 0 {ast tYta=> oreo 
JEBRAxRGa Gao eso 
Bande 
sabehed ities OUTPUT 
/MURG 4 Gest: | Ete prea 
INPUT 
ZEBTXRGO Geo vec 


8-90 





Figure 3. DMA EPLD for 186 Board 


THE ZILOG DATACOM FAMILY WITH THE 80186 CPU 


A 2iLcis APPLICATION NOTE 








ues NANDL TCH 
NC Tee RN @ 
INPUT 
i 7 Vee = = ouTPUT 
Soo> NMI 
CONSAxD 
AS 
A6& 
/Escs 
7SRO 
RESET 
CONSTxD 
° | 
NOT NANO® 
° OUTPUT 
CA19/S6 BED >. | SoH /DMAWSCC 


NOTE: S6& High in Data time 
indicates cycle f/80186 DMA 


BNOR2 


INPUT ; 
Meee INBUT et /MUCS 
/MUCS 14 deh 


Figure 4. NMI EPLD for 186 Board 


8-91 





THE ZILOG DATACOM FAMILY a 80186 CPU 


PLICATION NOTE 





“pins 3-30" of the SRAM sockets... 


MOTE: 28 pin 32Kx@ semories can be used in 





7 ” 

ad oa - =o 
- 

, i 


ney are ie 


: 
ae tT 


etl use! 


ELETLEEEEEE EEE ste mu Sesh Eisaon i 


anit i 


PA eer 
I ee — = 


i= ~ e 
mal 
OF 
= SSsoss 


te 


nk wit it uj lah i 


zauaauas993s =o5eu5 ney 





Reais 
| | ape. an BSSaagae ing. = 
-; ' 5 ~ s cf a Sadl end 
rt, 
ty 
i Ta x 
eth Oe te 
BY SaaeaAee Shei tetopelese i = 
S| , 
yr? 
| __ Semeur iy SoSjt | yetrs 
2,43 4 
Ry | 
Lie ol aa 5 ss i 


a3 snagseRrs a er - 2 data 
"YF 


ie ‘ug et Bitees E r te a 


fer ttt 


Ee SE 


re 
abi ab sob mer pee he a we 





NOTE: U4 and C21 are used enly With Be-evertens Fj and fact OOLIGSe 


Figure 5. Schematic of the Evaluation Board 





8-92 





A SILAS 
ON-CHIP OSCILLATOR DESIGN 


Design and Build Reliable, Cost-Effective, Trouble-Free On-Chip 
Oscillator Circuits for a More Practical Design and a More Dependable Chip. 


INTRODUCTION 


This Application Note (App Note) is written for designers 
using Zilog Integrated Circuits with on-chip oscillators; 
circuits in which the amplifier portion of a feedback oscil- 
lator is contained on the IC. This App Note covers common 
theory of oscillators, and requirements of the circuitry (both 
internal and external to the IC) which comes from the 
theory for crystal and ceramic resonator based circuits. 


Purpose and Benefits 
The purposes and benefits of this App Note include: 
1. Providing designers with greater understanding of 


how oscillators work and how to design them to avoid 
problems. 


OSCILLATOR THEORY OF OPERATION 


The circuit under discussion is called the Pierce Oscillator 
(Figures 1 and 2). The configuration used is in all Zilog on- 
chip oscillators. Advantages of this circuit are low power 
consumption, low cost, large output signal, low power level 





Figure 1. Basic Circuit and Loop Gain 


2. To eliminate field failures and other complications 
resulting from an unawareness of critical on-chip oscil- 
lator design constraints and requirements. 


Problem Background 


Inadequate understanding of the theory and practice of 
oscillator circuit design, especially concerning oscillator 
start-up, has resulted in an unreliable design and subse- 
quent field problems (See on page 10 for reference mate- 
rials and acknowledgments). 


in the crystal, stability with respect to V.,, and temperature, 
and low impedances (not disturbed by stray effects). One 
drawback is the need for high gain in the amplifier to 
compensate for feedback path losses. 





Figure 2. Zilog Pierce Oscillator 
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OSCILLATOR THEORY OF OPERATION (Continued) 


Pierce Oscillator (Feedback Type) 


The basic circuit and loop gain is shown in Figure 1. The 
concept is straightforward; gain of the amplifier is 
A = Vo/Vi. The gain of the passive feedback element is 
B = Vi/Vo. Combining these equations gives the equality 
AB = 1. Therefore, the total gain around the loop is unity. 
Also, since the gain factors A and B are complex numbers, 
they have phase characteristics. It is clear that the total 
phase shift around the loop is forced to zero (i.e., 360 
degrees), since V,, must be in phase with itself. In this 
circuit, the amplifier ideally provides 180 degrees of phase 
shift (since it is an inverter). Hence, the feedback element 
is forced to provide the other 180 degrees of phase shift. 


Additionally, these gain and phase characteristics of both 
the amplifier and the feedback element vary with fre- 
quency. Thus, the above relationships must apply at the 
frequency of interest. Also, in this circuit the amplifier is an 
active element and the feedback element is passive. Thus, 
by definition, the gain of the amplifier at frequency must be 
greater than unity, if the loop gain is to be unity. 


The described oscillator amplifies its own noise at start-up 
until it settles at the frequency which satisfies the gain/ 
phase requirement AB = 1. This means loop gain equals 
one, and loop phase equals zero (360 degrees). To do this, 


Region of Parallel 


INDUCTIVE 


CAPACITIVE 


the loop gain at points around the frequency of oscillation 
must be greater than one. This achieves an average loop 
gain of one at the operating frequency. 


The amplifier portion of the oscillator provides gain > 1 plus 
180 degrees of phase shift. The feedback element pro- 
vides the additional 180 degrees of phase shift without 
attenuating the loop gain to < 1. To do this the feedback 
element is inductive, I.e., it must have a positive reactance 
at the frequency of operation. The feedback elements 
discussed are quartz crystals and ceramic resonators. 


Quartz Crystals 


A quartz crystal is a piezoelectric device; one which 
transforms electrical energy to mechanical energy and 
vice versa. The transformation occurs at the resonant 
frequency of the crystal. This happens when the applied 
AC electric field is sympathetic in frequency with the 
mechanical resonance of the slice of quartz. Since this 
characteristic can be made very accurate, quartz crystals 
are normally used where frequency stability is critical. 
Typical frequency tolerance is .005 to 0.3%. 


The advantage of a quartz crystal in this application is its 
wide range of positive reactance values (i.e., it looks 
inductive) over a narrow range of frequencies (Figure 3). 










Operation 





2‘ 





* fs - fp is very small (approximately 300 parts per million) 


Figure 3. Series vs. Parallel Resonance 
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However, there are several ranges of frequencies where 
the reactance is positive; these are the fundamental (de- 
sired frequency of operation), and the third and fifth 
mechanical overtones (approximately 3 and 5 times the 
fundamental frequency). Since the desired frequency range 
inthis application is always the fundamental, the overtones 
must be suppressed. This is done by reducing the loop 
gain at these frequencies. Usually, the amplifier’s gain roll 
off, in combination with the crystal parasitics and load 
capacitors, is sufficient to reduce gain and prevent oscil- 
lation at the overtone frequencies. 


The following parameters are for an equivalent circuit of a 
quartz crystal (Figure 4): 


L - motional inductance (typ 120 mH @ 4 MHz) 

C - motional capacitance (typ .01 pF @ 4 MHz) 

R_ - motional resistance (typ 36 ohm @ 4 MHz) 

Cs - shunt capacitance resulting from the sum of the 
capacitor formed by the electrodes (with the quartz as a 
dielectric) and the parasitics of the contact wires and 
holder (typ 3 pF @ 4 MHz). 


The series resonant frequency is given by: 


Fs = 1/(2n x sqrt of LC), 
where Xc and Xl are equal. 


Thus, they cancel each other and the crystal is then R 
shunted by Cs with zero phase shift. 


The parallel resonant frequency is given by: 


Fp = 1/[2n x sqrt of L (C Ct/C+Ct)], 
where: Ct=C,+C, 


ON-CHIP OSCILLATOR DESIGN 


APPLICATION NOTE 
Cs 
R L Cc 
Quartz Equivalent Circuit 


Symbolic Representation 


Figure 4. Quartz Oscillator 


Series vs. Parallel Resonance. There is very little differ- 
ence between series and parallel resonance frequencies 
(Figure 3). A series resonant crystal (operating at zero 
phase shift) is desired for non-inverting amplifiers. A par- 
allel resonant crystal (operating at or near 180 degrees of 
phase shift) is desired for inverting amps. Figure 3 shows 
that the difference between these two operating modes is 
small. Actually, all crystals have operating points in both 
serial and parallel modes. A series resonant circuit will 
NOT have load caps C1 and C2. A data sheet for a crystal 
designed for series operation does not have a load cap 
spec. A parallel resonant crystal data sheet specifies a 
load cap value which is the series combination of C1 and 
C2. For this App Note discussion, since all the circuits of 
interest are inverting amplifier based, only the parallel 
mode of operation is considered. 


8-95 





A ZiLAS 


On-CHIP OSCILLATOR DESIGN 
APPLICATION NOTE 





OSCILLATOR THEORY OF OPERATION 
Ceramic Resonators 

Ceramic resonators are similar to quartz crystals, but are 
used where frequency stability is less critical and low cost 
is desired. They operate on the same basic principle as 
quartz crystals as they are piezoelectric devices and have 


a similar equivalent circuit. The frequency tolerance is 
wider (0.3 to 3%), but the ceramic costs less than quartz. 


Impedance 100000 
(Ohm) 


10000 
\ 
1000 


100 


10 


2000 


4000 


Figure 5 shows reactance vs. frequency and Figure 6 


shows the equivalent circuit. 


Typical values of parameters are L = .092 MH, C = 4.6 pF, 
R = 7 ohms and Cs = 40 pf, all at8 MHz. Generally, ceramic 
resonators tend to start up faster but have looser fre- 
quency tolerance than quartz. This means that external 
circuit parameters are more critical with resonators. 


8000 10000 
Frequency (KHz) 


6000 


Figure 5. Ceramic Resonator Reactance 
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Figure 6. Gain Measurement 


Load Capacitors 
The effects/purposes of the load caps are: 


Cap C2 combined with the amp output resistance pro- 
vides asmall phase shift. It also provides some attenuation 
of overtones. 


Cap C1 combined with the crystal resistance provides 
additional phase shift. 


These two phase shifts place the crystal in the parallel 
resonant region of Figure 3. 


Crystal manufacturers specify a load capacitance num- 
ber. Thisnumber is the load seen by the crystal whichis the 
series combination of C1 and C2, including all parasitics 
(PCB and holder). This load is specified for crystals meant 
to be used in a parallel resonant configuration. The effect 
on start-up time; if C1 and C2 increase, start-up time 
increases to the point at which the oscillator will not start. 
Hence, for fast and reliable start-up, over manufacture of 
large quantities, the load caps should be sized as low as 
possible without resulting in overtone operation. 


Amplifier Characteristics 


The following text discusses open loop gain vs. frequency, 
open loop phase vs. frequency, and internal bias. 


Open Loop Gain vs. Frequency over lot, V,,., Process 
Split, and Temp. Closed loop gain must be adequate to 
start the oscillator and keep it running at the desired 
frequency. This means that the amplifier open loop gain 
must be equal to one plus the gain required to overcome 
the losses in the feedback path, across the frequency 
band and up to the frequency of operation. This is over full 
process, lot, V,,, and temperature ranges. Therefore, 
measuring the open loop gain is not sufficient; the losses 
in the feedback path (crystal and load caps) must be 
factored in. 


Open Loop Phase vs. Frequency. Amplifier phase shift at 
and near the frequency of interest must be 180 degrees 
plus some, minus zero. The parallel configuration allows 
for some phase delay in the amplifier. The crystal adjusts 
to this by moving slightly down the reactance curve 
(Figure 3). 


Internal Bias. Internal to the IC, there is a resistor placed 
from output to input of the amplifier. The purpose of this 
feedback is to bias the amplifier in its linear region and to 
provide the start-up transition. Typical values are 
1M to 20M ohms. 
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PRACTICE: CIRCUIT ELEMENT AND LAY OUT CONSIDERATIONS 


The discussion now applies prior theory to the practical 
application. 


Amplifier and Feedback Resistor 


The elements of the circuit, internal to the IC, include the 
amplifier, feedback resistor, and output resistance. The 
amplifier is modeled as a transconductance amplifier with 
a gain specified as |.,,,/V,, (amps per volt). 


Transconductance/Gain. The loop gain AB = gm x 21, 
where gm is amplifier transconductance (gain) in amps/ 
volt and Z1 is the load seen by the output. AB must be 
greater than unity at and about the frequency of operation 
to sustain oscillation. 


Gain Measurement Circuit. The gain of the amplifier can 
be measured using the circuits of Figures 6 & 7. This may 
be necessary to verify adequate gain at the frequency of 
interest and in determining design margin. 


Gain Requirement vs. Temperature, Frequency and 
Supply Voltage. The gain to start and sustain oscillation 
(Figure 8) must comply with: 


gm > 4x? f? Rq C,,C,,t x M 
where: Misa quartz form factor = (1 + C,.,/Ca+ Coy /Couy)? 


Output Impedance. The outputimpedance limits power to 
the XTAL and provides small phase shift with load cap C2. 


IC Under Test 





Vin 


Vout 


lout = out ~ Vp 33) 


Figure 7. Transconductance (gm) Measurement 


at 


* Inside chip, feedback resistor biases the amplifier in the high gm region. 





low 


= External components typically: CIN = COUT = 30 to 50 pf (add 10 pf pin cap). 


Figure 8. Quartz Oscillator Configuration 
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Load Capacitors 


In the selection of load caps itis understood that parasitics 
are always included. 


Upper Limits. If the load caps are too large, the oscillator 
will not start because the loop gain is too low at the 
operating frequency. This is due to the impedance of the 
load capacitors. Larger load caps produce a longer start- 


up. 


Lower Limits. If the load caps are too small, either the 
oscillator will not start (due to inadequate phase shift 
around the loop), or it will run at a 3rd, 5th, or 7th overtone 
frequency (due to inadequate suppression of higher 
overtones). 


Capacitor Type and Tolerance. Ceramic caps of +10% 
tolerance should be adequate for most applications. 


Ceramic vs. Quartz. Manufacturers of ceramic resonators 
generally specify larger load cap values than quartz crys- 
tals. Quartz C is typically 15 to 30 pf and ceramic 
typically 100 pF. 


Summary. For reliable and fast start-up, capacitors should 
be as small as possible without resulting in overtone 
operation. The selection of these capacitors is critical and 
all of the factors covered in this note should be considered. 


Feedback Element 


The following text describes the specific parameters of a 
typical crystal: 


Drive Level. There is no problem at frequencies greater 
than 1 MHz and V,, = SV since high frequency AT cut 
crystals are designed for relatively high drive levels 
(5-10 mw max). 


A typical calculation for the approximate power dissipated 
in a crystal is: 


P = OR (nx fx Cx V,,)7 


Where. FR = crystal resistance of 40 ohms, C = C1+Co= 
20 pf. The calculation gives a power dissipation of 2 mW 
at 16 MHz. 


Series Resistance. Lower series resistance gives better 
performance but costs more. Higher R results in more 
power dissipation and longer start-up, but can be com- 
pensated by reduced C1 and C2. This value ranges from 
200 ohms at 1 MHz down to 15 ohms at 20 MHz. 


Frequency. The frequency of oscillation in parallel reso- 
nant circuits is mostly determined by the crystal (99.5%). 
The external components have a negligible effect (0.5%) 
on frequency. The external components (C1,C2) and lay- 
out are chosen primarily for good start-up and reliability 
reasons. 


Frequency Tolerance (initial temperature and aging). 
Initial tolerance is typically +.01%. Temperature tolerance 
is typically +.005% over the temp range (-30 to +100 
degrees C). Aging tolerance is also given, typically 
+.005%. 


Holder. Typical holder part numbers are HC6, 18, 
25, 33, 44. 


Shunt Capacitance. (Cs) typically <7 pF. 


Mode. Typically the mode (fundamental, 3rd or 5th over- 
tone) is specified as well as the loading configuration 
(series vs. parallel). 


The ceramic resonator equivalent circuit is the same as 
shown in Figure 4. The values differ from those specified in 
the theory section. Note that the ratio of L/C is much lower 
than with quartz crystals. This gives a lower Q which allows 
a faster start-up and looser frequency tolerance (typically 
+0.9% over time and temperature) than quartz. 


Layout 


The following text explains trace layout as it affects the 
various stray capacitance parameters (Figure 9). 


Traces and Placement. Traces connecting crystal,caps, 
and the IC oscillator pins should be as short and wide as 
possible (this helps reduce parasitic inductance and re- 
sistance). Therefore, the components (caps and crystal) 


should be placed as close to the oscillator pins of the IC 


as possible. 


Grounding/Guarding. The traces from the oscillator pins 
of the IC should be guarded from all other traces (clock, 
Voc: address/data lines) to reduce crosstalk. This is usually 
accomplished by keeping other traces away from the 
oscillator circuit and by placing a ground ring around the 


traces/components (Figure 9). 
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PRACTICE: CIRCUIT ELEMENT AND LAY OUT CONSIDERATIONS (Continued) 


Measurement and Observation 


Connection of a scope to either of the circuit nodes is likely 
to affect operation because the scope adds 3-30 pF of 
capacitance and 1M-10M ohms of resistance to the circuit. 


Indications of an Unreliable Design 
There are two major indicators which are used in working 


designs to determine their reliability over full lot and tem- 
perature variations. They are: 









XTAL 


CL 
280180 


Clock Generator Circuit 


Signals A B 


(Parallel Traces 
Must Be Avoided) 


Signal C 






Z80180 


Start Up Time. If start up time is excessive, or varies widely 
from unit to unit, there is probably a gain problem. C1/C2 
needs to be reduced; the amplifier gain is not adequate at 
frequency, or crystal Rs is too large. 


Output Level. The signal at the amplifier output should 
swing from ground to V,,.. This indicates there is adequate 
gain in the amplifier. As the oscillator starts up, the signal 
amplitude grows until clipping occurs, at which point, the 
loop gain is effectively reduced to unity and constant 
oscillation is achieved. A signal of less than 2.5 Vp-p is an 
indication that low gain may be a problem. Either C1/C2 
should be made smaller or a low R crystal should 
be used. 






Signal Line 
BA Layout Should 
mm Avoid High 
—a 
max Lighted Areas 






SN 
* 


Vly sAiy, 
“a 






N 


> 
4 


rr 
ia 
NS 


Sr 
as] 
WSS 
es | 


XS 


* 












CLK 


® BD 


Board Design Example 
(Top View) 


@ To prevent induced noice, the crystal and load 


capacitors should be physically located as 
close to the LSI as possible. 


@ Signal lines should not run parallel to the clock 


oscillator inputs. In particullar, the clock input 
circuitry and the system clock output (pin 64) 
should be separated as much as possible. 


@ Voc power lines should be separated from the 


clock oscillator input circuitry. 


@ Resistivity between XTAL or EXTAL and the 


other pin should be greater than 10 MQ 


Figure 9. Circuit Board Design Rules 
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SUMMARY 


Understanding the Theory of Operation of oscillators, 
combined with practical applications, should give design- 
ers enough information to design reliable oscillator cir- 
cuits. Proper selection of crystals and load capacitors, 


along with good layout practices, results in acost effective, 
trouble free design. Reference the following text for Zilog 
products with on-chip oscillators and their general/ 
specific requirements. 


ZILOG PRODUCT USING ON-CHIP OSCILLATORS 


Zilog products that have on-chip oscillators: 


Z8® Family: All 

Z80®: C01, C11, C13, C15, C50, C90, 180, 181, 280 
Z8000®: 8581 

Communications Products: SCC™, ISCC™, ESCC™ 


ZILOG CHIP PARAMETERS 


The following are some recommendations on values/pa- 
rameters of components for use with Zilog on-chip oscilla- 
tors. These are only recommendations; no guarantees are 
made by performance of components outside of Zilog ICs. 
Finally, the values/parameters chosen depend on the 
application. This App Note is meant as a guideline to 
making these decisions. Selection of optimal components 
is always a function of desired cost/performance trade- 
offs. 


Note: All load capacitance specs include stray capacitance. 
Z8 Family 
General Requirements: 


Crystal Cut: AT cut, parallel resonant, fundamental mode. 
Crystal Co: < 7 pf for all frequencies. 

Crystal Rs: < 100 ohms for all frequencies. 

Load Capacitance: 10 to 22 pf, 15 pf typical. 


Specific Requirements: 


8604: xtal or ceramic, f = 1 - 8 MHz. 
8600/10: f = 8 MHz. 

8601/03/11/13: f = 12.5 MHz. 

8602: xtal or ceramic, f = 4 MHz. 
8680/8 1/82/84/91: f = 8, 12, 16, MHz. 
8671: f = 8 MHz. 

8612: f = 12, 16 MHz. 

86C08/E08: f = 8, 12 MHz. 

86C09/19: xtal/resonator, f = 8 MHz, C = 47 pf max. 
86C00/10/20/30: f = 8, 12, 16 MHz. 
86C 11/21/91/40/90: f = 12, 16, 20 MHz. 
86C27/97: f = 4, 8 MHz. 

86C 12: f = 12, 16 MHz. 

Super (all): f = 1 - 20 MHz. 





Z8000 Family (8581 only) 
General Requirements: 


Crystal cut: AT cut, parallel resonant, fundamental mode. 
Crystal Co: < 7 pf for all frequencies. 

Crystal Rs: < 150 ohms for all frequencies. 

Load capacitance: 10 to 33 pf. 


Z80 Family 
General Requirements: 


Crystal cut: AT cut, parallel resonant, fundamental mode. 
Crystal Co: < 7 pf for all frequencies. 

Crystal Rs: < 60 ohms for all frequencies. 

Load capacitance: 10 to 22 pf. 


Specific Requirements: 


84C01: C1 = 22 pf, C2 = 33 pf (typ); f = DC to 10 MHz. 
84C90: DC to 8 MHz. 

84C50: same as 84C01. 

84C011/13/15: C1 = C2 = 20 -33 pf; f = 6 -10 MHz 
80180: f = 12, 16, 20 MHz (Fxtal = 2 x sys. clock). 
80280: f = 20 MHz (Fxtal = 2 x Fsyscik). 

80181: TBD. 
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ZILOG CHIP PARAMETERS (Continued) 
Communications Family 
General Requirements: Specific Requirements: 


Crystal cut: AT cut, parallel resonant, fundamental mode. 8530/85C30/SCC: F= 1-6 MHz(10MHzSCC), 1 -8.5 MHz 


Crystal Co: < 7 pF for all frequencies. (8 MHz SCC). | 
Crystal Rs: < 150 ohms for all frequencies. 85130/ESCC (16/20 MHz), f = 1 - 16.384 MHz. 
Load capacitance: 20 to 33 pF. 16C35/ISCC: f = 1-10 MHz. 


Frequency: cannot exceed PCLK. 





REFERENCES MATERIALS AND ACKNOWLEDGMENTS 


Intel Corp., Application Note AP-155, “OscillatorsforMicro Zilog, Inc., Steve German; Figures 4 and 8. 
Controllers”, order #230659-001, by Tom Williamson, Dec. 
1986. Zilog, Inc., Application Note, “Design Considerations Us- 
ing Quartz Crystals with Zilog Components” - Oct. 1988. 
Motorola 68HC11 Reference Manual. 
Data Sheets; CTS Corp. Knights Div., Crystal Oscillators. 
National Semiconductor Corp., App Notes 326 and 400. 
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PRODUCT SPECIFICATION 


DEVICES SUPPORTED: 283180, 285230 


DESCRIPTION KIT CONTENTS 

The kit contains an assembled circuit board, software | Z8$180/ESCC Evaluation Board 
and documentation to support software and hardware CMOS Z8S180 MPU 
development for the Z8S180 and Z85230 system at 18.432 CMOS Z85230 ESCC 


MHz. 18.432 MHz Crystal 
The supplied cross assembler and link/loader package Socketed 64K/(8K) x 8 EPROM 
allows full assembly language programming support. A (Programmed with Debug Monitor and 
board resident debug monitor program allows executable Device Driver Demonstration Software) 
code to be down-loaded and subsequently debugged. Socketed 32K/(8K) x 8 Static RAM 
The board comes with sample code to illustrate the use RS-232C PC Interface 
of Zilog's Z8S180 and Z85230 in a variety of communica- Z8S180 Expansion Header 
tion applications. Z85230 Expansion Header 
Reset Switch 
SPECIFICATIONS NMI Switch 
Power Requirements 
+5Vde @ 5A Cables 
25-pin RS-232 Cable 
aval cieaaa ee 7 Software (IBM® PC Platform) 
Length: 4.0 in. ASM800 Z800 Cross Assembler 
MOB Link/Loader 
Serial Interface Resident Debug Monitor and 
RS-232 @ 9600 baud Device Drivers Demonstration 
software Source Code 
Z85180 Example Software 


(a) In ASM800 Assembly 
(b) In Microtec MCC80 C and 
Microtec ASM80 Assembly 


Note: Zilog is not responsible for support 
and maintenance of the above software. 


Documentation 
Z8S 180/ESCC Kit User's Guide 
Z80180/Z8S 180 Product Specification 
Z80180/Z180 Technical Manual 
Z85230 Product Specification 
Z85230/Z80230 Technical Manual 
ASM800 Z800 Cross Assembler User's Guide 
MOBJ Link/Loader User's Guide 


ORDERING INFORMATION 
PartNo: Z8S18000ZCO 


| *IBM is a registered trademark of International Business Machines Corp. 
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28523000ZC0 EVALUATION BOARD 
PRODUCT SPECIFICATION — 





DEVICES SUPPORTED: 28530, Z85C€30, 285230 


DESCRIPTION a 
The kit contains an assembled PC/XT/AT circuit board with 
one high speed serial port, selectively driven by RS-232C 
or RS-422 line drivers. The kit also contains software and 
documentation to support software and hardware devel- 
opment for Zilog’s ESCC™ device. | 

The board illustrates the use of Zilog’s ESCC in a variety 
of communication applications such as SDLC/HDLC, and 
high speed ASYNC. 


SPECIFICATIONS 


Power Requirements 
+5 Vdc @ 5A 


Dimensions 
Width: 4 in. (10.16 cm) 
Length: 5 in. (12.70 cm) 


Serial Interface 
A DB25 port selectively driven by RS-232C or RS-422 
at selectable baud rates. 


KIT CONTENTS 


— 785230 Evaluation Board 


CMOS Z85230 ESCC 
RS-232C and RS-422 line drivers 
DB25 connector 


Software (IBM® PC Platform) 

- Source and executable codes to run the ESCC in 
SDLC/HDLC and ASYNC modes using DMA, Interrupt 
and polling methods. All codes are written in C and 
compiled using the Microsoft® Quick C compiler. _ 


Documentation 
Z85230 Product Specifications 
285230 Technical Manuals 
Z8523000ZCO User's Guide 
Sealevel™ User’s Manual 


ORDERING INFORMATION 


PartNo: Z8523000ZCO 
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DEVICES SUPPORTED: Z8X30, Z85230, 285233, Z8XC30, Z16C30, 216632 


DESCRIPTION KIT CONTENTS 
The kit contains an assembled circuit board, software, and | Z8018600ZC0 Evaluation Board 
documentation to support the evaluation and develop- Intel 80186 Integrated 16-bit MPU @ 16 MHz 


ment of code for Zilog's Z85C30 SCC, Z85230 ESCC™, CMOS 285230 ESCC 
285233 EMSCC™, Z16C30 USC™, Z16C32 IUSC™, and the CMOS Z16C30 USC 
Z16C35 ISCC™. The purpose of the board is to illustrate CMOS Z216C32 IUSC 
how the Datacom family interfaces and communicates CMOS Z16C35 ISCC 
with the 80186 CPU. This will help potential customers 2 (64K) 8Kx8 EPROMS 


evaluate Zilog's datacommunications controllers in an 6 (256K) 32Kx8 SRAMs 
Intel® environment. A board-resident monitor program RS-232C, RS-422, and Apple® LocalTalk™ line drivers 
allows code to be downloaded and executed. DB9, DB25, and DIN 8 Interfaces 
SPECIFICATIONS Cables 
Power Requirements 1 25-pin RS-232C Cable 
+5 Vdc @ .50A 14 Jumper Wires 
Dimensions Software (IBM® PC Platform) 
Width: 8.4 in. (21.34 cm) Resident Monitor for download and 
Length: 9.3 in. (23.62 cm) execution (80186 Assembler source code) 
PC-board terminal emulator 
Serial Interfaces Z85230, Z16C30, Z16C32, and Z16C35 
RS-232C, RS-422 Examples Software (All codes written in "C* 


and compiled using the Microtec® C compiler.) 


Documentation 
Z85230 ESCC Product Specification 
and User's Manual 
Z16C30 USC Product Specification 
and User's Manual 
Z16C32 !USC Product Specification 
and User's Manual 
Z16C35 ISCC Product Specification 
and User's Manual 
Datacom Evaluation Board Application Note 


ORDERING INFORMATION 
PartNo: Z8018600ZCO 


Te See 
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DEVICES SUPPORTED: Z8X30, Z8XC30, Z8X230, 216035 


DESCRIPTION 


The EPM™ Electronic Programmer's Manual provides on- 
line documentation on Zilog's Serial Communications Con- 
troller family of devices (ZO8X30 NMOS SCC, Z8XC30 
CMOS SCC, Z8X230 ESCC, Z16C35 ISCC™ controller): 
register set and operation of the device. Its code genera- 
tion features make it a most valuable tool for the program- 
mer. The EPM Manual helps you set the registers to ensure 
that the device operates with your specified settings. Once 
you have Selected values for the registers, the EPM Manual 
lets you save the field values as a series of C function calls 
oras an assembler table. You can include this output in any 
software that utilizes the device. 


SPECIFICATIONS 
Minimum Hardware Requirements 
IBM® PC/AT with available 512K RAM 
5.25 inch, high density, or 3.5 inch, 
high density floppy disk drive 
Hard disk drive 
Color monitor 


Minimum Operating System 
MS-DOS, version 3.0 or later 


KIT CONTENTS 
Software (IBM® PC Platform) 
2 EPM Floppy Diskettes: 5.25 inch, 
high density and 3.5 inch, high density 


Documentation 
EPM User's Guide 
SCC User's Manual 
ESCC User's Manual 
ISCC User's Manual 
EPM Registration Reply Card 


ORDERING INFORMATION 
PartNo: | ZEPMDC00002 
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Biocx 
DIAGRAM 


| 28 | DSP_| 


fom | ROM 
roa 


31 or 47 31 or 47 DIGITAL 1/0) i/0 


Part NumBer 


78® NMOS (ccr*) Z8® Consumer Controller Processor (CCP™) Telephone Answering Controller Low-Cost DTAD Controller 
78600 = 2K sp Z86C30 = 28-Pin, 4K ROM Z89C66 = ROMLess with 31 1/0 Pins 289166 = ROMLess with 31 1/0 Pins 





DESCRIPTION 
28611 = 4K ROM 





R 
Z86E30, 78031 ‘786E40 = OTP Version 


NMOS: 8,12 MHz CMOS: 12 MHz CMOS: 20 MHz CMOS: 20 MHz 





Process/SPEep 





x aK/AK ROM s 4k ROM/236 RAM m 24K ROM (Z89C65 Only) m 24K ROM (289165 Only) 
m 128 Bytes RAM m Two Standby Modes 16-Bit DSP 16-Bit DSP 
m 22/32 1/0 Lines m@ Two Counter/Timers 4K Word ROM 6K Word DSP ROM 
@ On-Chip Oscillator m ROM/RAM Protect 8-Bit A/D with Automatic 8-Bit A/D with Automatic 
m@ Two Counter/Timers m Four Ports (Z86C40/E40) Gain Control (AGC) Gain Control (AGC) 
m Six Vectored, Priority Interrupts | ml Three Ports (286C30/E30/C31/E31) DTMF Macro Available DTMF Macro Available 
mm UART (28611 Only) m Low-Voltage Protection LPC Macro Available LPC Macro Available 
m Two Analog Comparators 10-Bit PWM D/A 10-Bit PWM D/A 
m Low-EMI Option Other DSP Software Options Available Other DSP Software Options Available 
m@ Watch-Dog Timer (WDT) 47 0 Pins (Z89C65 Only) 47 \/0 Pins (289165 Only) 
m@ Auto Power-On Reset 
@ Low-Power Option 
28-Pin DIP 28-Pin DIP 68-Pin PLCC 68-Pin PLCC 
40-Pin DIP 40-Pin DIP 80-Pin QFP 
44-Pin PLCC 44-Pin PLCC, QFP 
Support Z86C1200ZEM - Emulator Z86CCPOOZEM - Emulator 289C6501ZEM - Emulator 28906501 ZEM - Emulator 
lPropuctTs Z0860000ZCO - Evaluation Board | 786CCPOOZAC - Emulator 289C6500ZDB - Emulator 289C6500ZDB - Emulator 


Z0860000ZDP - Adaptor Kit Z86C5000ZEM - Emulator 28916500ZC0 - Evaluation Board 
Z86E3000ZDP - Adaptor Kit 


Z86E4000ZDP - Program Adaptor Kit 
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RAM RAM RAM 
REFRESH Pw REFRESH [CODEC INTF. REFRESH {CODEC INTF. 


97 or 43 DIGITAL 1/0 27 or 43 DIGITAL 1/0 27 or 43 DIGITAL 1/0 


DESCRIPTION 


Process/SPEED = [| cmos: 20 MHz CMOS: 24 MHz CMOS: 24 MHz 


- 16-Bit DSP 24K ROM (289167 Only) 32K ROM 


6K Word ROM 16-Bit DSP 16-Bit DSP 
DTMF Macro Available 8K Word ROM 8K Word ROM 
Support 789C5900ZEM - Emulator 
Propucts Z89C6700ZEM - Emulator 


LPC Macro Available DTMF Macro Available DTMF Macro Available 
10-Bit PWM D/A LPC Macro Available LPC Macro Available 

789C06700ZDB - Emulator 

789169022ZC0 - Evaluation Board 


Biock | ze | sp | ze | sp | 28 | sP 
Diackam | Ro | SK ROM | [24K ROM eK ROM | 
RAM PORT | CODEC INTE CODEC INTE 








Enhanced Telephone Answering Controller 


Enhanced Telephone 
789168 = ROMLess with 27 1/0 Pins 


Answering Controller 












oe Answering Controller 

Z89C67 = 24 Kbytes of Program ROM 
789C68 = ROMLess with 27 1/0 Pins 
Z89C69 = 32 Kbytes of Program ROM 


Other DSP Software Options Available 10-Bit PWM D/A 10-Bit PWM D/A 

ARAM/DRAM/ROM Controller and Interface Other DSP Software Options Available 
Dual CODEC Interface ARAM/DRAM/ROM 

43 1/0 (Z89C67 Only) Dual CODEC Interface 

43 \/0 


Other DSP Software Options Available 
ARAM/DRAM/ROM 

Dual CODEC Interface 

43 1/0 (289167 Only) 


84-Pin PLCC 84-Pin PLCC 84-Pin PLCC 
100-Pin QFP 100-Pin QFP 





789C5900ZEM - Emulator 289C5900ZEM - Emulator 
289C6700ZEM - Emulator Z8906700ZEM -Emulator 
789C6700ZDB - Emulator 789C6700ZDB - Emulator 
289169022ZC0 - Evaluation Board Z8916902ZC0 - Evaluation Board 
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“Tea ROM aK ROM An ROM TRTBKTIGK ROM 
aK GHAR ROM 3K GHAR ROM COMMAND cou | | | zc 
zecpu | RAM — a INTERPRETER 


128,256, 


fNALOG | sp 768 RAM 
Pw WOT PORTS SLICER | CTRL LPo|pt] P2| Pa) 

















1 Zilo Infrared Remote Controllers 


Z86L06 = Low-Voltage CMOS 
LE ") for IR Remote/Battery Operated 
L 


Consumer Controller Processor 
Z86L29 = 6K Infrared Remote 
Controller 


of ") Television VCRs, and § Reduced ROM, RAM, PWM uiputs Sorel Gankrofer (L21C™) 
for Greater Economy 286129/228 = Line 21 Closed 
Caption and EDS Controller 


plications Ranging inROM:L70=2K, 
1=8K,L72&78=16K,L73&74=32K, 
L75=AK,L76=12K,L77=24K 


8K/1 snl ROM 


pratt Video RAM 
On-Screen Display 
Se Video Controller 

Be ll 

Color 

— Size 
— Position Attributes 
13 PWMs for D/A Conversion 
128-Character Set 
4Kx6-Bit Char. Gen. ROM 
Watch-Dog Timer (WDT) 
Low-Voltage Protection 
Five Ports/36 Pins 
Two Pate Modes 
Low-EMI Mode 


6K ROM, 256 Byte RAM m@ Conforms to FCC Line 21 
120x7-Bit Video RAM Format 

m OSD On-Board Programmable | m Parallel or Serial Modes 
— Color Mm Stand-Alone Operation 
- Sze Hi tale Data Sync and 
— Position Attributes 
WMs 

96 Character Set 
3Kx6-Bit Char. Gen. ROM 
Watch-Dog Timer (WDT) 
Low-Voltage Protection 
Three Ports/20 Pins 

Two Standby Modes 
Low-EMI Mode 


1K ROM and 6K ROM 
Watch-Dog Timer (WDT) 

Two Analog Comparators with 
Output Option 

Two Standby Modes 

Two Counter/Timers 

Auto Power-On Reset 

2V Operation 

RC Oscillator Option 
Low-Noise Option 


Watch-Dog Timer (WDT) 
Two Analog Comparators 
with Output Option 
Two Standby Modes 
Two Enhanced Counter/Timers 
— Auto Pulse 
— Reception/Generation 
Auto Power-On Reset 
2V Operation 
RC Oscillator Option 
Low-Voltage Protection 
High-Current Drivers 
— Three OTP Versions 
Available 
— Z86E72/73/74 


Slice 
a On-Board Character Generator 
Color 


— Blinking 
— italic 


~ Underline 


Low-Voltage Protection 
— Extended Data Services 


High-Current Drivers (2, 4) 


BERBER EES 
~ 
EERE 





286L71=20-Pin DIP/SOIC 
Z86L70/L75=18-Pin DIP, SOIC 
Z86L72/L76/L77=40,44-Pin DIP, 
PLCC, QFP 
7861.74=64/68-Pin 


Z86L7200TSC - Emulator 
286L7100ZEM - Emulator 





PACKAGE 64-Pin DIP 40-Pin DIP 18-Pin DIP 18-Pin DIP 
18-Pin SOIC 


Support Documentation 





Support 
’ Propucts 


286C2700ZCO - Evaluation Board 78602700ZDB - Emulator 
286C2700ZDB - Emulator 786C2702ZEM - Emulator 
Z86C2700ZEM - Emulator 286027002CO - Evaluation Board 


Z86C5000ZEM - Emulator 
Provided with the device 


286L71007DB - Emulator 
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) 32K 16K 
H2K/16K/24K ROM| 
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Bock 
DIAGRAM 


12K/16K/24K ROM 
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WDT|236 RAM| P1 | PRAMEC 
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DESCRIPTION Advanced TV Controllerwith CCD | Advanced TV Controller with 
StarSight, for TV, VCR, Cable, CCD StarSight, OSD for TV, 
Satellite VCR, Cable, Satellite 


789301 = OTP Version 289301 = OTP Version 


Z8® Consumer Controller 


Z8® MCU with Expanded I/Os Advanced TV Controller with 
Processor (CCP™) 


Closed Caption Decoder (CCD), 


Z86E40 = OTP Version StarSight*, OSD for TV, VCR, 
Cable, Satellite 


789301 = OTP Version 


Process/SPeep CMOS: 16, 20 MHz CMOS: 12 MHz CMOS: 12 MHz CMOS: 12 MHz 

























m 4K ROM, 236 RAM m i6K ROM m@ StarSight Capability m StarSight Capability M@ StarSight Capability 
m Two Standby Modes @ Full-Duplex UART m Closed-Captioning m Closed-Captioning m Closed-Captioning 
m Two Counter/Timers m Two Standby Modes m DSP 12 MHz m DSP 12 MHz m DSP 12 MHz 
m ROM Protect (STOP and HALT) wm 16-Bit, 512 Byte (289314) m 16-Bit, 640 Byte RAM m 16-Bit, 640 Byte RAM 
m RAM Protect m@ Two Counter/Timers m 640 Byte RAM m 12K/16K/24K ROM m 12K/16K/24K ROM 
m Four Ports m ROM Protect Option m 12K/16K/24K ROM m Programmable OSD m@ Programmable OSD 
m Low-Voltage Protection m RAM Protect Option m Programmable OSD m@ PC,9PWM m PC, 7 PWM 
m@ Two Analog Comparators m Pin Compatible to Z86C21 m C*,7PWM mi 4-Channel ADC @ 5-Channel ADC 
ma Low-EMl Mode m 786C61 = Four Ports m 3-Channel ADC m Watch-Dog Timer (WDT) m@ Watch-Dog Timer (WDT) 
m Watch-Dog Timer (WDT) m 7Z86C62 = Seven Ports m™ Watch-Dog Timer (WDT) m Two Ports m Two Ports 
m Auto Power-On Reset m Two Ports m@ 32 kHz, XTAL Mm 32 kHz, XTAL 
m Low-Power Option mM 32 kHz, XTAL m Low-Power Mode m Low-Power Mode 

m Low-Power Mode 

*Not Available on 289314 






40-Pin DIP 
44-Pin PLCC 


Z86C61 = 40-Pin DIP 40-Pin SDIP 42-Pin SDIP 
286061 = 44-Pin PLCC,QFP 
286062 = 68-Pin PLCC 


Support 
Propucrs 








28930900ZEM - Emulator 28930900ZEM - Emulator 28930900ZEM - Emulator 
Z8930900TSC - Emulator Z8930900TSC - Emulator Z8930900TSC - Emulator 


Z86C5000ZEM - Emulator 
Z86CCPO0ZEM - Emulator 

Z86E4000ZDP - Adaptor Kit 
Z86E4000ZDV - Adaptor Kit 


Z86C5000ZEM - Emulator 
Z86CCPOOZEM - Emulator 


28930901TSC - Emulator Z8930901TSC - Emulator 28930901TSC - Emulator 





SS 


CQ¥\DjLOS Discrete Z8© MicrocontROLer SUPERINTEGRATION. Propucts GuipE 


Bock 512 Byte ROM 
DIAGRAM 





Pe Noes 


DESCRIPTION Consumer Controller Processor (CCP") 786004 = 8-Bit Low Cost 1 Kbyte ROM MCU Consumer Controller Processor (CCP”) 
with 512 Byte ROM Z86E04 = OTP Version with 1 Kbyte ROM 


Process/Speep | cos: Miz CMOS: 8 MHz CMOS: 12 MHz 


FEATURES 512 Byte ROM 1 Kbyte ROM 1 Kbyte ROM 

64 Byte RAM 128 Byte RAM 128-Byte RAM 

Two Standby Modes Two Standby Modes Two Standby Modes 

One Counter/Timer Two Counter/Timer Two Counter/Timer 

ROM Protect ROM Protect ROM Protect 

Two Analog Comparator Two Analog Comparator Two Analog Comparator 

Auto Power-On Reset Auto Power-On Reset Auto Power-On Reset 
Low-Voltage Protection Low-Voltage Protection (ROM Only) Low-Voltage Protection (ROM Only) 
141/0 141/0 14/0 

RC Oscillator Option Low-Noise Option RC Oscillator Option 
Low-Noise Option m Serial Peripheral Interface (SPI) 


PACKAGE 18-Pin DIP 18-Pin DIP 18-Pin DIP 
18-Pin SOIC 18-Pin SOIC 18-Pin SOIC 


SUPPORT Z86CCPOOZEM - Emulator 786C0800ZC0 - Evaluation Board Z86E0600ZDP - Adaptor Kit 

Propucts Z86CCPOOZAC - Emulator Z86C0800ZDP - Adaptor Kit Z86C5000ZEM - Emulator 
286C1200ZEM - Emulator Z86C5000ZDP - Adaptor Kit 
28601200ZPD - Adaptor Kit Z86CCPOOZEM - Emulator 
Z86CCPOOZEM - Emulator Z86CCPOOZAC - Emulator 
Z86CCPOOZAC - Emulator 















ASILMS Discrete Z8© MicrocontroLer 


Pr owaen 


Description 





Z86C08 = 78® MCU with 2 Kbyte ROM 
Z86E08 = OTP Version 


Process/Speep | cmos: 12 MHz 


FEATURES 





2 Kbyte ROM 

128 Byte RAM 

Two Standby Modes 

Two Counter/Timer 

ROM Protect 

Two Analog Comparators 

Auto Power-On Reset 

Low-Voltage Protection (ROM Only) 
141/0 

Low-Noise Option 









SUPERINTEGRATION. PRopucts GuipE 








Z86E30 = OTP Version 


286030 = Z8® (CCP) with 4 Kbyte ROM 









286C31 = 8-Bit MCU with 2 Kbyte ROM 
Z86E31 = OTP Version 


CMOS: 12 MHz CMOS: 8 MHz 





4 Kbyte ROM 

236 Byte RAM 

Two Standby Modes 

Two Counter/Timer 

ROM Protect 

Two Analog Comparators 
Auto Power-On Reset 
Low-Voltage Protection (ROM Only) 
24 1/0 

RC Oscillator Option 
Low-Noise Option 


2 Kbyte ROM 

128 Byte RAM 

Two Standby Modes 

Two Counter/Timer 

ROM Protect 

Two Analog Comparators 
Auto Power-On Reset 
Low-Voltage Protection (ROM Only) 
24 1/0 

RC Oscillator Option 
Low-Noise Option 





PACKAGE 18-Pin DIP 98-Pin DIP 28-Pin DIP 
18-Pin SOIC 98-Pin PLCC 


Support 
Propucts 


Z86C08002ZC0 - Evaluation Board 
Z86CO800ZDP - Adaptor Kit 
786C1200ZEM - Emulator 
Z86C1200ZDP - Adaptor Kit 
Z86CCPOOZEM - Emulator 


Z86CCPOOZAC - Emulator 


Z86E3000ZDP - Adaptor Kit 
Z86C5000ZEM - Emulator 
Z86C5000ZPD - Emulator Pod 
Z86CCPOOZEM - Emulator 
Z86CCPOOZAC - Emulator 


Z86E3000ZDP - Adaptor Kit 
Z86C5000ZEM - Emulator 
Z86C5000ZPD - Emulator Pod 
Z86CCPO0ZEM - Emulator 
Z86CCPOOZAC - Emulator 
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ISA Bus I/F 







Biock [DSP psp 

























DMA {Interface 

DiacRam Sample Rate 512 RAM) 4K ROM| 512 RAM| 4K ROM| Logic | Logic 
Sound Blaster 16-BIT MAC 16-BIT MAC Interrupt] Control 

Command Set a Logic 














Interpreter 


hich Peripherals] Codec 
MID! Interface Interface | I/F 
Intarface 


— 
8-Bit Digital Audio Processor 16-Bit Digital Signal Processor 16-Bit Digital Signal Processor Small Computer System Interface ( ‘scsi 
289371= OTP Version 


jowos:temie 12 MHz fowossomie fowossomie MHz jomos.20mic jomos.20mic MHz fos t5Moe 1.5 fos t5Moe 









| Registers | 


















Pant NuMBER 





DESCRIPTION 


Process/Sreep | cwosome 





FEATURES m Sound Blaster Compatible m 16-Bit Multiply/Accumulate m 16-Bit Multiply/Accumulate m Compatible 5380 Pin-out 
m ADPCM Decompression m@ 100ns m 501s m CMOS 
m 8-Bit DAC Interface m 512 Word RAM wm 512 Word RAM m Asynchronous I/F Supports 1.5 Mb/s 
m Successive Approximation ADC m 4K Word RAM m 4K Word ROM m 48 mA Drivers 
Algoritant m Peripherals Interface Bus m Peripherals Interface Bus m Arbitration Support 
m MIDI Interface mw 74 Instruction Set m CODEC Interface m Support Normal or Block Mode DMA 
40-Pin DIP 40-Pin DIP 40-Pin DIP 40-Pin DIP 
44-Pin PLCC 44-Pin PLCC 44-Pin PLCC 44-Pin PLCC 
Support Support Documentation Z89C0000ZEM - Emulator 28937100ZEM - Emulator Support Documentation 


PRODUCTS Provided with Device Provided with Device 





SoundBlaster™ is a Trademark of Creative Labs, Inc. 


















8-S 


CXS SiLNS Murtimenia/PC Avoio | Wirevess Devices 


ISA Bus I/F | Hoste Command 
DMA [interface Control 
Logic 


Logic Zero Crossing 
Detector 


Brock 
DIAGRAM 


Interrupt} Control 
Logic | Loglc 





dl a Eo more 
DESCRIPTION SCS! Adaptor Wave Synthesis Chip Set Spread Spectrum Cordless Phone 
Burst Processor Transceiver/Controlier 
Clock: 3 Mb/s CMOS: 36 MHz CMOS: 45 MHz CMOS: 16.384 MHz 
Clock: 2.048 Mb/s 










































m ANSI X3, 131-1986 Standard m 4-Channel m@ Operates up to 11.1264 Mchips m@ Supports 900 MHz Spread 
m DMA or Programmed |/0 Data Transfers | mi 16-Bit Linear Second in Transmit and Receive Spectrum Cordless Phone 
m Asynchronous Interface Support m PCM Sound Generator Modes Design 
m 3Mb/s m Sampling Rates 20 kHz to 44.1 kHz m@ Maximum Data Rate of 2.048 Mbps m Adaptive Frequency Hopping 
m ISA Bus I/F m Support 16-, 18-, and 20-Bit DAC in Conformance with FCC Regulations § m Transmit Power Control 
m Glitch Eater w@ Audio Bandwidth 0 Hz to 20,000 Hz m Supports Differentially Encoded m Bus Interface to ADPCM 

@ Direct Interface with PC ISA Bus BPSK or QPSK Modulation Processor 

m Direct Support 4Mx16 ROM m Full-or Half-Duplex Operation for m 12K Words of RAM for 

FDD or TOD Implementations Transceiver and Phone 


Control Software 

@ 32 Pins of Program I/0 

m ROM Code, OTP and ICEBOX™ 
Version to be Available 03/94 


PACKAGE 40-Pin DIP 84-Pin PLCC 100-Pin VOFP 84-Pin PLCC 
44-Pin PLCC 


Suprort 
Propucts 


Two Independent PN Sequences 
Power Management Features 








Support Documentation 


Support Documentation Z0200000ZCO - Evaluation Board 2870000ZEM - Emulator 
Provided with Device 


Provided with Device 






*Z2000 is sold under license from Stanford Telecommunications, Inc. ASIC and Custom Products Division 
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GX 2iLCNS Keyeoaro/Input Devices 


| 4KROM 
re ceu | | 


GGA 


rzaeceu [maw 
[ countetnns 





Parr NUMBER 
















DESCRIPTION 78602 = 2K ROM Keyboard MCU 


28614 = 4K ROM Keyboard MCU 


4K ROM m 4KROM m 8K ROM 

124-Byte RAM m 124 Byte RAM m 256 Byte RAM 

32 1/0 Lines m 32 1/0 Lines wm 32 1/0 Lines 

Two Counter/Timers mw Two Counter/Timers wm Two Counter/Timers 
Watch-Dog Timer (WDT) m Dedicated Row Column Pins m Dedicated Row Column Pins 
RC Oscillator 

Dedicated Row Column Pins 


Keyboard MCU Keyboard OTP MCU 






Process/SPEED 









FEATURES 







Data/Clock Pins 
Direct Connect LED Pins 






40-Pin DIP 
44-Pin PLCC 


40-Pin DIP 
44-Pin PLCC 


40-Pin DIP 
44-Pin PLCC 

















20860200ZCO - Evaluation Board 
286C1200ZEM - Emulator 
20860200ZDP - Adaptor Kit 


208602002ZC0 - Evaluation Board 
Z86C1200ZEM - Emulator 
£0860200ZDP - Adaptor Kit 
28601200ZPD - Emulator Pod 


SUPPORT 
Propucts 


208615002ZCO - Evaluation Board 
786C1200ZEM -Emulator 
20861500ZDP - Adaptor Kit 
















SUPERINTEGRATION. Propucts GuiDE 



















| 2KROM | 
zee cpu | RAM 


Counter/Timer 
| Po | P2_| Po | 


















Mouse MCU 
CMOS: 4 MHz 


2K ROM 

124 Byte RAM 

14 1/0 Lines 

Two Counter/Timers 

Dedicated Opto-Transistor Pins 
Integrated Pull-up Resistors 
Power-Down Modes 

Power-On Reset (POR) 
Watch-Dog Timer (WOT) 


18-Pin DIP 
18-Pin SOIC 


28601200ZEM - Emulator 


OL-S 


CO SiLCNS Keysoarp/Input Devices SUPERINTEGRATION. PRopucts GuiDE 


-Bi Comparators 
16-58 | DATA 
Bie Rice Ie PPo [re | Po | — ue Les 


Pant Numeer Z86C08/Z286C07/Z86E08 786004/Z86E04 789321/Z89371 Z86030/Z86E30 
DESCRIPTION Pointing Device Z8® MCU Discrete MCU 16-Bit Digital Signal Processor 78° MCU 
Z86E08 = OTP Version Z86E04 = OTP Version 289371 = OTP Version Z86E30 = OTP Version 
Process/SPEED CMOS: 4,8,12 MHz CMOS: 4 MHz CMOS: 15, 20 MHz CMOS: 8, 12 MHz 
Auto Latch (286C07 Only) 


a 2K ROM 1K ROM m@ 4K Word ROM 
18-Pin DIP 18-Pin DIP 40-Pin DIP 28-Pin DIP 
18-Pin SOIC 18-Pin SOIC 44-Pin PLCC 28-Pin SOIC 


124 Byte RAM 124 Byte RAM m 512 Word RAM 

14 1/0 Lines 14 1/0 Lines m 16 Bit 1/0 Bus 
Support Z8601200ZEM - Emulator 786C1200ZEM - Emulator 28937100ZEM - Emulator Z86C5000ZEM - Emulator 
Propucts Z86CCPOOZEM - Emulator 28937100TSC - Emulator 





Biock [2k ROM [1KROM —aKROM [aKROM | 
78® CPU 78® CPU | DSP_| g@ MCU] RAM _ 
DIAGRAM Zeecey Ra 
Codec Interface 


4K Word ROM 

256 Byte RAM 

24 I/O Lines 

2 Counter/Timers 
Power-Down Mode 

Two Comparators 
Power-On Reset (POR) 
Watch-Dog Timer (WDT) 


Two Counter/Timers Two Counter/Timers m Two Counter/Timers 
Power-Down Modes Power-Down Modes m CODEC Interface 

Two Comparators Two Comparators m 50/75 ns Cycle Timer 
Power-On Reset (POR) Power-On Reset (POR) m 4K OTP ROM (289371 Only) 
Watch-Dog Timer (WDT) Watch-Dog Timer (WDT) 








LL-S 
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los 


Part Numper | zs4c01 184013/284013 784015/284015 
DiscRIPTION Z80® CPU with Clock Generator/Clock Killer /0 (Three Z80® Peripherals) Intelligent Peripheral Controller Enhanced Intelligent Peripheral 


CMOS: 10 MHz CMOS: 8, 10, 12 MHz 284013 = CMOS: 6, 10 MHz 284015 = CMOS: 6, 10 MHz 


784013 = CMOS: 6, 10 MHz 784C15 = CMOS: 16 MHz 
m Clock Generator/Controller 


m@ Four Power Down Modes 










Process/SPeep 






















Serial Input/Output (SIO) 
Counter/Timer Circuit (CTC) 
Watch-Dog Timer (WDT) 
Glock Generator Circuit (CGC) 
Four Power-Down Modes 


m@ Serial Input/Output (S10) 
m Counter/Timer Circuit (CTC) 
m@ Plus Eight 1/0 Lines 

m Three 8-Bit Ports 


m Serial Input/Output (S10) 
m@ Counter/Timer Circuit (CTC) 
m@ = Watch-Dog Timer (WDT) 

m Clock Generator Circuit (CGC) 
m@ Wait State Generator (WSG) 





















m Power-On Reset (POR) Power-On Reset 
m Two Chip Selects Two Chip Selects 
m Evaluation Mode 32-Bit CRC 
Wait State Generator (WSG) 
Evaluation Mode 
PAckace 44-Pin OFP 64-Pin PLC B4-Pin PLCC 
44-Pin PLCC 80-Pin QFP 100-Pin VQFP 


284C090002C0 - Evaluation Board 284C9000ZC0 - Evaluation Board 784C1500ZC0 - Evaluation Board Z84C1500ZCO - Evaluation Board 





Support 
Propucts 





“A 
nh 
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CN¥\SiLCVS 280° Empenpen ContRoLers 


Biock Clock wi 
n 
DIAGRAM Control 


Refresh | 16-Bit 





Description High-Performance Z80® CPU Zilog Intelligent Peripheral (ZIP™) 
with Peripherals Z8L182 = Low-Voltage Version 
285180 = Static Version 

281.180 = Low-Voltage Version 





7380" Microprocessor 
Z8L380 = Low-Voltage 2380 


Smart Access Controller 









Process/SPEED | 780180 = CMOS: 6, 8, 10, MHz 
785180 = CMOS: 16 MHz 


281.180 = CMOS: 20, 33 MHz 


CMOS: 10, 12 MHz 280182 = CMOS: 16, 33 MHz 


Z8L182 = CMOS: 20 MHz 


Z8L380 = CMOS: 10 MHz 
280380 = CMOS: 16, 18 MHz 






FEATURES Enhanced Z80® CPU 
1 Mbyte MMU 
2 DMAs 
2 UARTs with Baud Rate Generators 
C/Serial 1/0 Port Oscillator 
Z8S180 Includes; 
— Power-Down 
Programmable EMI 
— Divide-By-One 
— Clock Option 
3.3V and 5V Version 





64-Pin DIP 
68-Pin PLCC 
80-Pin QFP 


m Complete Z180™ plus SCC/2 
Counter/Timer Circuit 

m 161/0 Lines 

w Emulation Mode 





100-Pin QFP 


wm Static Version of 2180” plus ESCC 


(2 Channels of 285230 with 32-Bit 
CRC Not Available for 16 MHz) 

m@ 16550 MIMIC 

m 24 Parallel 1/0 

m Emulation Mode 

m 3.3V and 5V Version 


100-Pin QFP 
100-Pin VOFP 





16/32-Bit MPU 

Internal 32-Bit Datapaths and ALU 

2 Clocks/Cycle Instruction Execution 
up to 4 Gbytes of Linear Addressing 
Enhanced Instruction Set 

4 Banks of On-Chip Register Files 
Object-Code Compatible with 780/Z180 
Microprocessors up to 6 Programmable 
Memory Chip Selects 

3.3V and 5V Version 





100-Pin QFP 


Support 
Propucts 


780182007C0 - Evaluation Board 
ZEPMIP00002 - EPM™ Manual 


78S180002C0 - Evaluation Board 
ZEPMIP00001 - EPM™ Manual 


280181002C0 - Evaluation Board 
28018100ZDP - Adaptor Kit 
28018101ZC0* - Evaluation Board 


28038000ZCO - Evaluation Board 
ZEPMIP00003 - EPM™ Manual 


* Includes LLAP software that can be 
licensed (280181 7A6). 
ZEPMIP00001- EPM™ Manual 
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Bock 
DiacRam 


4K WORD 
ROM 


256 BYTES|512 WORD 
RAM RAM 
8-Bit 10-Bit 


A/D D/A 


DESCRIPTION 16-Bit Digital Signal Processor Zilog Moderm/Fax Controller Zilog Moder/Fax Controller PCMCIA Interface Adaptor 
Process/Speep CMOS: 10, 15 MHz CMOS: 20 MHz CMOS: 20 MHz CMOS: 20 MHz 
















FEATURES m 16-Bit Multiply/Accumulate m Z8® with 24 Kbyte ROM m 28 with 64K External Memory m@ 256 Bytes of Attribute Memory 
m 75ns m 16-Bit DSP with 4K Word ROM m DSP with 4K Word ROM m Five Configuration Registers 
m Two Data RAMs (256 Words each) m 8-Bit A/D m 8-Bit A/D m EEPROM Sequencer or SPI Interface 
m 4K Word ROM m 10-Bit D/A (PWM) m 10-Bit D/A m@ PCMCIA to I/0, Memory or Both 
m 64Kx16 Ext. ROM m@ Library of Macros w Library of Macros m PCMCIA to ATA/IDE 
@ 16-Bit 1/0 Port m 47 1/0 Pins mw 47 1/0 Pins m ATA/IDE to ATA/IDE 
m 74 Instructions m Two Comparators Independent Z8® | ws Two Comparators Independent Z28® @ 3.0V to 5.5V Operation 
@ Most Single Cycle and DSP Operations Power-Down and DSP Operations Power-Down m 8- or 16-Bit Peripheral Support 
m Two Conditional Branch Inputs, Mode Mode 
Two User Outputs 
m@ Library of Macros 
m Zero Overhead Pointers 
60-Pin VOFP 
Support 289C0000ZEM - Emulator 28906501 ZEM - Emulator 28906501 ZEM - Emulator 28601700ZCO - Evaluation Board 
Propucts Z89C0000ZCC - Emulator Z89C6500ZDP - Emulator Z89C6500ZDB - Emulator 





A 2iLMS 


Biock 
DiacRAM 


Pant Numper 


DESCRIPTION 





Process/SPeep 


Support 
Propucts 






Mopem/Fax 


06 


80 Fore 


Z80 CPU 
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Enhanced Intelligent 
Peripheral Controller 


284015 = CMOS: 6, 10 MHz 
284015 = CMOS: 16 MHz 


m Z80° CPU, Serial Input/Output (SIO) 
m Counter/Timer Circuit (CTC) 
mm Watch-Dog Timer (WDT) 
m Clock Generator Circuit (CGC) 
m Four Power-Down Modes 
784015 Enhancements Include: 
m Power-On Reset 
m Two Chip Selects 
m 32-Bit CRC 
m Wait State Generator (WSG) 
m Evaluation Mode 


100-Pin QFP 
100-Pin VOFP 





284C015002ZCO - Evaluation Board 





High-Performance 280® CPU 
with Peripherals 

285180 = Static Version 
28L180 = Low-Voltage Version 


280180 = CMOS: 6, 8, 10, MHz 
285180 = CMOS: 16 MHz 


Z8L180 = CMOS: 20, 33 MHz 


Enhanced 780® CPU 
1 Mbyte MMU 
2 DMAs 
2 UARTs with Baud Rate Generators 
C/Serial 1/0 Port Oscillator 
788180 Includes; 
~— Power Down 
~ Programmable EMI 
— Divide-By-One 
Clock Option 
3.3V and 5V Version 


64-Pin DIP 
68-Pin PLCC 
80-Pin QFP 





Z8S18000ZCO - Evaluation Board 
ZEPMIP00001- EPM™ Manual 















ae Intelligent Peripheral (ZIP™) 
Z78L 


82 = Low-Voltage Version 


780182 = CMOS: 16, 18, 33 Miz 
781182 = CMOS: 20 MHz 


m Static Version of 2180” plus ESCC 
(Two Channels of 285230 with 
32-Bit CRC Not Available 
for 16 MHz) 

wm 16550 MIMIC 

m 24 Parallel 1/0 

m Emulation Mode 

m 3.3V and 5V Version 


100-Pin QFP 
100-Pin VQFP 


Z8018200ZCO - Evaluation Board 
ZEPMIP00002 - EPM™ Manual 













Enhanced Serial 
Communication Controller 






CMOS: 8, 10,16, 20 MHz 


m@ Full Dual-Channel 
m@ SCC Plus Deeper FIFOs: 
~— 4 Bytes on Transceivers 
— 8 Bytes on Receivers 
m DPLL Counter Per Channel 
m Software Compatible to SCC 


40-Pin DIP 
44-Pin PLCC 


28S18000ZC0 - Evaluation Board 
28038000ZC0 - Evaluation Board 
28523000ZC0 - Evaluation Board 
28018600ZCO - Evaluation Board 
ZEPMDC00002 - EPM™ Manual 


SL-S 


CS 2iLGUS Seria Communications 


Part NUMBER 78030/280030 2785230/280230 
28530/285C30 785233 


Bock 
DIAGRAM 


DESCRIPTION 
Process/SPEED 


FEATURES 


PACKAGE 


Support 
Propucts 














Serial Communication Controller 
78030/780030 = Multiplexed Bus 
28530/285C30 = Non-Multiplexed Bus 


28030/Z8530 = NMOS: 4, 6, 8 MHz 


280030/285030 = CMOS: 8,10 16 MHz 


Clock: 2, 2.5, 4 Mb/s 


m Two Independent Full-Duplex 


Channels 
wm Enhanced DMA Support: 
m 10x19 Status FIFO 
m 14-Bit Byte Counter 
m NRZ/NRZI/FM Encoding Modes 


40-Pin DIP 
44-Pin CERDIP 
44-Pin PLCC 





28018600ZCO - Evaluation Board 
28523000ZCO - Evaluation Board 
28018100ZCO - Evaluation Board 
ZEPMD000002 - EPM™ Manual 















Enhanced Serial Communication Controller 


28230/280230 = Dual Channel 
285233 = Single Channel 


CMOS: 10, 16 20 MHz 
Clock: 2.5, 4.0, 5.0 Mb/s 





m Full Dual-Channel SCC Plus Deeper 
FIFOs: 
— 4 Bytes on Transmitters 
— 8 Bytes on Receivers 

m DPLL Counter Per Channel 

m Software Compatible to SCC 


40-Pin DIP 
44-Pin PLCC 
44-Pin QFP (285233 Only) 


28018600ZCO - Evaluation Board 
78S180002ZC0 - Evaluation Board 
28038000ZCO - Evaluation Board 
285230002C0 - Evaluation Board 
ZEPMDC00002 - EPM™ Manual 
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Integrated Serial 
Communication Controller 


CMOS: 10, 16 MHz 
Clock: 2.5, 4.0 Mb/s 


m Full Dual-Channe!l SCC 
w Four DMA Controllers 
m@ Bus Interface Unit 





68-Pin PLCC 


280186002C0 - Evaluation Board 








SCSCI Serial Communication 
and Small Computer Interface 


CMOS: 10, 16 MHz 
Clock: 2.5 Mb/s 


m Two Independent Full-Duplex Channels 

m@ Direct SCSI Bus Interface 

m Supports SCSI ANSI-X3.131-1986 
Standard 


68-Pin PLCC 
100-Pin VQFP 


ZEPMD00002 - EPM™ Manual 
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o 


A SILMS Seriac ComMMuUNICATIONS SUPERINTEGRATION. PRopucts GuiDE 


24 1/0 
. basa a 













Biock 
DIAGRAM 








85230] 16550 
ESCC | MIMIC 


Pa No a Cr 


DESCRIPTION Universal Serial Controller (USC®) 











Smart Access Controller Zilog Intelligent Peripheral (ZIP™) 


Integrated Universal 
7801182 = Low-Voltage Version 


Serial Controller 


Process/Speen CMOS: 10, 12 MHz 280182 = CMOS: 16,18, 33 MHz CMOS: 10 MHz CMOS: 20 MHz 
Z8L182 = CMOS: 20 MHz CPU Bus 10 Mb/s DMA Clock 20 Mb/s 










m Two Dual-Channel 32-Byte Receive | mm Single-Channel (Half of USC) 

and Transmit FIFOs plus two DMA Controllers 
m 16-Bit Bus BAW:18.2 Mb/s m Array Chained and Linked-List Modes 
m Two BRGs Per Channel with Ring Buffer Support 


m Complete 2180" plus SCC/2CTC | a Complete Static Version of 2180" plus 
m 161/0 Lines ESCC (2 Channels of 285230 
m Emulation Mode with 32-Bit CRC not Available for 

16 MHz) 
m 16550 MIMIC m Flexible 8/16-Bit Bus Interface 
m 12 Serial Protocols 


m Eight Data Encoding Bits 


m 24 Parallel /0 
m Emulation Mode 
m 3.3V and 5V Version 


100-Pin QFP 100-Pin QFP 68-Pin PLCC 68-Pin PLCC 
100-Pin VOQFP 


280182007C0 - Evaluation Board 
ZEPMIP00002 - EPM™ Manual 





Support 78018100ZCO - Evaluation Board 
Propucts 28018100ZDP - Adaptor Kit 
28018101700" - Evaluation Board 
ZEPMIP00001 - EPM™ Manual 
* Includes LLAP software that can be 


21603001ZCO - Evaluation Board 
280186002C0 - Evaluation Board 
ZEPMDC00001 - EPM™ Manual 


Z1603200ZC0 - Evaluation Board 
28018600ZCO - Evaluation Board 
ZEPMDC00001 - USC® EPM™ Manual 


licensed (280181 ZA6) 





LL-S 
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[DIAGRAM 
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| 
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| CPU | OSC | 


DESCRIPTION 
IProcess/SPEED 786091 = CMOS: 16 MHz CMOS: 12, 16 MHz 
| 78691 = NMOS: 12 MHz 
FEATURES m Full-Duplex UART m 256 Byte RAM 
m Two Standby Modes m@ Full-Duplex UART 
(STOP and HALT) m Two Standby Modes 
m@ 2x8 Bit (STOP and HALT) 
m Counter/Timer m@ Two Counter/Timers 
m ROM Protect Option 
m RAM Protect Option 
m@ Low-EMi Option 
PACKAGE 40-Pin DIP 40-Pin DIP 
44-Pin PLCC 44-Pin PLCC 
44-Pin QFP 44-Pin QFP 
SupPont 70860000ZC0 - Evaluation Board 20860000ZCO - Evaluation Board 
Propucts Z86C0000ZUSP064 - Signum Emulator | Z86COOQ00ZUSP064 - Signum Emulator 


286C1200ZPD - Signum Emulator Pod 





28601200ZPD - Signum Emulator Pod 











ROMLess 28° ane = . oT 16-Bit Digital Signal Processor ROMLess Enhanced Z8® Mult/Div 
CMOS: 10, 15 MHz CMOS: 20, 25, 33 MHz 


16-Bit Multiply/Accumutate 

75 ns 

Two Data RAMs (256 Words Each) 
4K Word ROM 

64Kx16 Ext. ROM 

16-Bit 1/0 Port 

74 instructions 

Most Single Cycle 

Two Conditional Branch Inputs, 
Two User Outputs 

Library of Macros 

Zero Overhead Pointers 


| m 16x16 Multiply 17 Clocks 

m@ 32x16 Divide 20 Clocks 

m Full-Duplex UART 

m Two Standby Modes (STOP and HALT) 
m Three 16-Bit Counter/Timers 


68-Pin PLCC 40-Pin DIP 
44-Pin PLCC 
44-Pin QFP 


Z89C00ZEM - Emulator 


20860000ZC0 - Evaluation Board 

Z86C0000ZUSP064 - Signum Emulator 
286C0001ZUSP064 - Signum Emulator 
28609300ZPD - Signum Emulator Pod 
Z86C9301ZPD - Signum Emulator Pod 
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AN ad as 


BLock 
DIAGRAM 


Mass STORAGE 


MULT | DIV} UART 


| DAC | PWM_ 
ADG | SPI_ 
L_P2 | PS | A15-0 


SRAM/ 
DRAM 
CTRL 


88-BIT 
R-S 
ECC 


SUPERINTEGRATION. Propucts GuIDE 


| CPU | OSC _| 
|Search | Merge | 





SERVO [MAILBOX 


DESCRIPTION ROMLess Enhanced Z8® with DSP Zilog Datapath Controller ROMLess Enhanced ZB® Multiply/Divideq ROMLess Enhanced Z8® DSP Servo Timer 
Process/SPeED | clés: 24, 33 MHz CMOS: 40 MHz 


Support 
Propucts 





Fight Channel 

8-Bit ADC 

8-Bit DAC 

16-Bit Multiply/Divide 
Full-Duplex UART 

Serial Peripheral Interface (SPI) 
Three Standby Modes 
(STOP/HALT/PAUSE) 

Pulse Width Modulator (PWM) 
3x16-Bit Timer 

16-Bit DSP Slave Processor 
83 ns Multiply/Accumulate 


80-Pin QFP 
84-Pin PLCC 
100-Pin VOFP 


28609500ZC0 - Evaluation Board 
286C9500ZUSP064 - Signum Emulator 
28609501 ZUSP064 - Signum Emulator 
Z86C9500ZPD - Signum Emulator POD 
Z8609501ZPD - Signum Emulator POD 
Z86ZIA00ZCO - Evaluation Board 





Full-Track Read 

Automatic Data Transfer (Point & Go®) 
88-Bit Reed Solomon ECC “On The Fly" 
Full AT/IDE Bus Interface 

64 Kbytes SRAM Buffer 

1 Mbytes DRAM Buffer 

Split Data Field Support 

Joint Test Action Group (JTAG) 
Boundary Scan Option 

8 Kbytes Buffer RAM Reserved for MCU 





100-Pin VOFP 


Z86C9900ZC0 - Evaluation Board 





CMOS: 40 MHz 


16x16 Multiply 17 Clocks 

32x16 Divide 38 Clocks 

Full-Duplex UART 

Two Standby Modes (STOP & HALT) 
Three 16-Bit Counter/Timers 
SEARCH Machine 

MERGE Machine 

Bus Request Mode 

Evaluation Mode 





64-Pin VOFP 


Z8619200ZME - Emulator 
Z8619300ZC0 - Evaluation Board 





CMOS: 40 MHz 


Eight Channel 

8-Bit ADC 

8-Bit DAC 

Serial Peripheral Interface (SPI) 
Pulse Width Modulator (PWM) 
Three 16-Bit Counter/Timer 
Full-Duplex UART 

16-Bit 78® Multiply/Divide 
Full 16-Bit DSP 
Programmable Servo Timer 
28® - DSP Mail Box 


100-Pin VOFP 
144-Pin QFP 


286Z1A01ZCO - Evaluation Board 
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ASILM@S Bus INTERFACE SUPERINTEGRATION. Propucts GuipE 


Bock Address | Window Address j Window 
DIAGRAM Decoder] Decoder Decoder | Decoder 


Pp Address | Window 2DMA 12128 Byte} P 
sama af 
iB 
B | Five Config. B 1 Five Contig. |B B | Five Config. PU 
12 + | aoe | 8 + es ca |i 
Peripheral Bus | £ Peripheral Bus R 
Hae 16-Bit a 16-Bit A 
Attribute Memory Attribute Memory Pp ble 
(256 Bytes) (256 Bytes) | L (256 Bytes) 
DEScRIPTION 8-Bit PCMCIA PCMCIA Interface Adaptor PCMCIA Interface Adaptor PC{/Multifunction Bridge 


Interface Adaptor 


Process/SPeep CMOS: 20 MHz CMOS: 20 MHz CMOS: 20 MHz CMOS: 33 MHz 


m 786017 with 8-Bit m@ 256 Bytes of Attribute Memory @ Mirror Image Pin-Out of 286017 for 
Peripheral Bus Only Five Configuration Registers Opposite PCB - Surface Layout 

EEPROM Sequencer or SPI 

Interface 

PCMCIA to 1/0, Memory or Both 

PCMCIA to ATA/IDE 

ATAJIDE to ATA/IDE 

3.0V to 5.5V Operation 

8- or 16-Bit Peripheral Support 





m 256 Bytes of Configuration Memory 

64 PCI Configuration Registers 

Eight Programmable Memory or |/O Map 
Ranges with Independent Timing Control 
128 Byte FIFO's 

Two Full Featured DMA Channels 

PCI Initiator/Target Operations 

On-Chip Peripheral Bus Arbitration 





PACKAGE 48-Pin VQFP 100-Pin VOFP 100-Pin VOFP 160-Pin QFP 
64-Pin VOFP 


28601600ZC0 - Evaluation Board 28601700ZCO -Evaluation Board 286017002C0 - Evaluation Board Available Q494 
(Available 0494) 
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Zilog Sales Offices 
Representatives & Distributors 
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ZILOG DOMESTIC SALES OFFICES 


AND TECHNICAL CENTERS 

CALIFORNIA 

PRO OUT sah lesettcdnaens eau tener sienna eta 818-707-2160 
CAMO DOI lt aug cavivcancctceatiere: Raudnentrntetenaseaces 408-370-8120 
NOVO iecoreacar aietto athacreinc teat banaiatae omen 714-453-9701 
Sal DICOO nd steieseescancdeusdiaieiuessncvessecunanaeneons 619-658-0391 
COLORADO 

BOUIGOTs crsiciosearesesctneiat acuianmenee net raiens 303-494-2905 
FLORIDA 

GIS AIW ALS! ideseiniecitrcciese tvs menace canetenatniaxees 813-725-8400 
GEORGIA 

DUNT is cxculisistons dam i cbactoncepa ia veraviane ee edneesanecda en 404-931-4022 
ILLINOIS 

SCHAUIMOUG sa sritincieettacrinistelecasnieetohees am 708-517-8080 
MINNESOTA 

MIRREADONSsisceics naien ansdcci anes snastaneranaws 612-944-0737 
NEW HAMPSHIRE 

DAS es secsccies Genesee etn aetartocmieeasemeunanns 603-888-8590 
OHIO 

INGE DENGENCE sists cccerees dln anes ees 216-447-1480 
OREGON 

OMG citeascr ton ugardaneuanioteraantaad nabs antanancsationsoee 503-274-6250 
PENNSYLVANIA 

PIGISHIAIND iasnncreeve kaetavasewenuenusiaueatien uaa nase: 215-784-0805 
TEXAS 

PSU x hedsnadivatwtiedseavesnned eeanee eet 512-343-8976 
DANES as scpatctanlsatnnsiannisae hawaii ascetics 214-987-9987 


© 1995 by Zilog, Inc. All rignts reserved. No part of this document 
may be copied or reproduced in any form or by any means without 
the prior written consent of Zilog, Inc. The information in this 
documentis subjectto change without notice. Devices sold by Zilog, 
Inc. are covered by warranty and patent indemnification provisions 
appearing in Zilog, Inc. Terms and Conditions of Sale only. Zilog, 
Inc. makes no warranty, express, statutory, implied or by descrip- 
tion, regarding the information set forth herein or regarding the 
freedom of the described devices from intellectual property infringe- 
ment. Zilog, Inc. makes no warranty of merchantability or fitness for 
any purpose. Zilog, Inc. shall not be responsible for any errors that 
may appear in this document. Zilog, Inc. makes no commitment to 
wodate or keen current the information contained in this document. 


INTERNATIONAL SALES OFFICES 


CANADA 

COLO caste seas ie oo Sens ince cies) Peace 905-850-2377 

CHINA 

SHIGNZNGN vcsecdecteaveescscasaviiasthassas scaveveersensaes 86-755-2220869 
86-755-2220873 

SAMUS seeterecraesoroviheadveatnatedsbnateds 86-21-4370050, x5204 

86-2 1-43831020 
86-21-4150691 

GERMANY 

1/18] ao: 6 ee enn rey a Oe 49-8967-2045 

Sioa gg ls) 8 [> Seen eee oe 49-3634-23906 

JAPAN 

TiVO vassinasdeteeneedezacials apseanSuasonenatciestesuncietuiatas 81-3-5272-0230 

HONG KONG 

OW OOM asics ies Oar anieniets Saranierccnanedeateees 85-2-723-8979 

KOREA 

SOU sevencteacrae sh nanode eau eitousnecees meee daaciaeaceie ends 82-2-577-3272 

SINGAPORE 

SIV ONG satsct su ses xed sass tape easineiaa tea neAaueenaeriea ieee: 65-2357 155 

TAIWAN 

DUAN Its sia hese ration Neen foarte lo aciacimnaeieeisemtecteaucee: 886-2-741-3125 

UNITED KINGDOM 

Maidenhead ...........cccceccceeccueccesccutscceesusecnseaes 44-628-392-00 


Zilog's products are not authorized for use as critical components in 
life support devices or systems unless a specific written agreement 
pertaining to such intended use is executed between the customer 
and Zilog prior to use. Life support devices or systems are those 
which are intended for surgical implantation into the body, or which 
sustains life whose failure to perform, when properly used in accor- 
dance with instructions for use provided in the labeling, can be 
reasonably expected to result in significant injury to the user. 


Zilog, Inc. 210 East Hacienda Ave. 
Campbell, CA 95008-6600 
Telephone (408) 370-8000 

Telex 910-338-7621 

FAX 408 370-8056 
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SALES REPRESENTATIVES AND DISTRIBUTORS 


U.S., CANADIAN & PUERTO RICAN 
REPRESENTATIVES 


ARIZONA 


Scotisdale | 
Thom Luke Sales, INC. .........cceceeesenes (602) 451-5400 


CALIFORNIA 


Santa Clara 
Phase II Technical Sales .................:0008 (408) 980-0414 


Irvine 
INTINILY SAIOS sevicicicncessvoannsatasaversssvargrersenste (714) 833-0300 


COLORADO 


Englewood 
Thorson Rocky Mountain .............ccccceee (303) 773-6300 


CONNECTICUT 


Wallingford 
Advanced Technical Sales ................00 (508) 664-0888 


FLORIDA 
Altamonte Springs 
Semtronic Associates, INC. ............: eee (407) 831-8233 
Clearwater 
Semtronic Associates, INC. ............. (813) 461-4675 


Fort Lauderdale 
Semtronic Associates, INC. ...........cee (305) 731-2484 


GEORGIA 


Norcross 
ESN eau styeiiteratatacoa seuuternencaadeneivacuacnunias (404) 564-5599 


ILLINOIS 


Hoffman Estates 
Victory Sales, INC. oo... ccccceeeeeeeeeeees (708) 490-0300 


IOWA 


Cedar Rapids 
Advanced Technical Sales ................00 (319) 393-8280 


KANSAS 


Olathe 
Advanced Technical Sales .................05 (913) 782-8702 


MARYLAND 


Pasadena 
Electronic Engineering & Sales.............. (410) 255-9686 


MASSACHUSETTS 


North Reading 
Advanced Technical Sales ................... (508) 664-0888 


MICHIGAN 


Novi 
Rathsburg Associates, INC. ............000ccee (810) 615-4000 


MINNESOTA 


Minneapolis 
Professional Sales for Industry ..............0 (612) 944-8545 


MISSOURI 


Bridgeton 
Advanced Technical Sales .................... (314) 291-5003 


NORTH CAROLINA 


Huntsville 
BITS ioc Cavatanaternde ted atoktneedeadn (205) 881-2900 


Bio eeneeetncaanentiecsieueaeats (919) 676-1880 


NEW JERSEY 


Cherry Hill 
NWR ie seuss ian ouasee desea cesacaaresacaadestivassanin (609) 667-0200 


NEW MEXICO 


Albuquerque 
Quatra & Associates ...........ccccceceeeeees (505) 296-6781 


NEW YORK 
Fairport 
L-Mar Associates, INC. ...........ccccsesseseeeeees (716) 425-9100 


OHIO 
Centerville 
COSIMAI NC? ois as catsns cenederdeatapastinecssseebaneus (513) 438-1129 
Independence 
Rathsburg Associates, Inc. .................0. (216) 447-8825 


OKLAHOMA 


Tulsa 
Nova Marketing, INC. ............cccsesesseerere eee (918) 660-5105 








SALES REPRESENTATIVES AND DISTRIBUTORS 


OREGON 


Portland 
Phase II Technical Sales ................0.0008 (503) 643-6455 


TEXAS 
Austin 
Nova Marketing, INC. .............cccceeceeeeeeeees (512) 343-2321 
Dallas 
Nova Marketing, INC. 00.0.0... ecceesseteeeeees (214) 265-4630 
Houston 
Nova Marketing, INC. .......... eee eeeeeeeeee (713) 240-6082 


UTAH 


Salt Lake City 
Thorson Rocky Mountain ...........:cceccee (801) 942-1683 


WASHINGTON 


Kirkland 
Phase II Technical Sales ................:ee (206) 823-3874 


WISCONSIN 


Brookfield 
Victory Sales, INC. ...........icceeeseeseeeeeeeeees (414) 789-5770 


CANADA 


British Columbia 

J-Squared Technologies, Inc. ................. (604) 473-4666 
Ontario 

J-Squared Technologies, Inc. ................. (905) 672-2030 
Ottawa 

J-Squared Technologies, Inc. ................. (613) 592-9540 
Quebec 

J-Squared Technologies, Inc. ................ (514) 694-8330 


PUERTO RICO 


San Juan 
Semtronic Associates, INC. .............06 (809) 766-0700 








SALES REPRESENTATIVES AND DISTRIBUTORS 


U.S. AND CANADIAN DISTRIBUTORS 


NATIONWIDE 
Newark Electronics ........cccceceeceeeeeeeeeeees 1-800-367-3573 
ZOUS ICC OMICS sc ticccaccincocaraerrncamtierss 1-800-524-4735 
ALABAMA 
Birmingham 
Newark Electronics ..........c.cccccecseseeseeeeeees (205) 979-7003 
Huntsville 
Anthem Electronics .............c.cccccccereeeee 205) 890-0302 
Arrow EI@Ctronics .........ccccccesescececeeeceeneeees 205) 837-6955 
Newark Electronics .0......... cc cccccececcese ees 208 837-9091 
Mobile 
Newark Electronics ..............cccccsesseseeeeeees (205) 471-6500 
ARKANSAS 
Little Rock 
Newark Electronics ..........cccceeesseseeeeeeeees (501) 225-8130 
ARIZONA 
Phoenix 
Anthem Electronics 0.0.0... eeeeeteeeeenees 609 966-6600 
Arrow EI@Ctronics ..............cccccceeeeesesseneeees 602) 431-0030 
Newark EI@Ctronics ........cccccceceececeee eens 602) 864-9905 
Tempe 
Anthem Electronics ............0...cccccceseeeeeeees (602) 966-6600 
Arrow EIECIONICS ccdcvsr sew eaten (602) 431-0030 
Newark Electronics ............cccccceceseeeeeeeeees (602) 966-6340 
CALIFORNIA 
Arcadia 
Newark Electronics ...........cccseeeeeeeeeeeee (818) 445-1420 
Calabasas 
Arrow EI@Ctronics .0......cccccesccecceeeeeean seers (818) 880-9686 
Chatsworth 
Anthem Electronics ...........ccccesecseeseeseeenees (818) 775-1333 
Chula Vista 
Newark Electronics ...........ccccceeeeeeeeeeeee (619) 691-0141 
Fremont 
Arrow EI@CHronics .............ccecceceeeeeeneeeeeeees (510) 490-9477 
Garden Grove 
Newark Electronics ......... ccc ceeeeeeeeeeeeeees (714) 893-4909 
Hayward | 
Arrow EI@Ctronics ..........ccccceseceeseeseeeeeeeens (510) 487-8416 
irvine 
Anthem Electronics ...........ccecececeeesssseeeeees 714) 768-4444 
Arrow EI@CtroniCs .0.......ccccseececeeceeseeeeeeeees 714) 587-0404 
ZOUS EISCtrONICS ..... ce ceceeseeseceeeeeeeeeeees iri 581-4622 
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Palo Alto 

Newark Electronics ..........ccececceetereees (415) 812-6300 

Riverside 

Newark Electronics ...........cccceccccsenereee (909) 784-1101 

Sacramento 

Anthem Electronics .........cccsssseeceseeeees tS 8} 624-9744 

Newark Electronics .............cccccceeceesseanees 916) 565-1760 

San Diego 

Anthem Electronics ............cccceeeceeeeeese anaes 619) 453-9005 

Arrow EI@CtrOniCs ......cccceccecscccsesteceeaeeeeers 619) 565-4800 

Newark Electronics ............ccececeeeeeeree 6 : 453-8211 

San Jose 

Anthem Electronics ............cccceceseeceeee aeons 408) 453-1200 

ATrOW BIOCIONICS sci. caesveuatieidecess cceccinciy si 408) 441-9700 

ZEUS EISCHONICS 0.0... eee ccc cce eee eee seen eens ye) 629-4789 

Santa Clara 

Newark Electronics ............cccceeeeeesereeeees (408) 988-7300 

Santa Fe Springs 

Newark Electronics ..............0.ceeeserrenees (310) 929-9722 

Ventura 

Newark Electronics 0.0.0.0... eeeeeseteeeees (805) 644-2265 

West Hills 

Newark Electronics ...........ceeeeeeeteteeeees (818) 888-3718 
COLORADO 

Denver 

Newark Electronics .............cccceeeeeeeeeeeees (303) 373-4540 

Englewood 

Anthem Electronics ..........c:ccsee essen 1303) 790-4500 

Arrow EI@Ctronics ..........ccceccceceetseseeeaeeenees 303) 799-0258 
CONNECTICUT 

Bloomfield 

Newark Electronics ...........ccccsscsesseeeneeenees (203) 243-1731 

Norwalk 

ZEUS EI@CHONICS 000... cceeeecseeeeeennees (203) 852-5411 

Wallingford 

Arrow EI@Ctronics .......... cc ccceeeeseeerereeees (203) 265-7741 

Waterbury 

Anthem Electronics .............cceeeeeeeee (203) 575-1575 





SALES REPRESENTATIVES AND DISTRIBUTORS 


FLORIDA 
Altamonte Springs 
Anthem Electronics .......ccccccceecceceeeeeees (407) 831-0007 
Clearwater 
Anthem Electronics ............cccceeeeeeeee 813) 538-4157 
800) 359-3522 
Fort Lauderdale 
Anthem Electronics ............ccccccceceeeeeeeees (305) 484-0990 
Deerfield Beach 
ArrOW: EIOCIONICS ‘a iisdinsepiecasierinneicaceenenss (305) 429-8200 
Jacksonville 
Newark Electronics ............c.cccccccceeeeeeeeees (904) 399-5041 
Orlando 
Newark Electronics ............cccccccceeceeeeeeeees (407) 896-8350 
Plantation 
Newark Electronics ...........ccccceeeeeceeeeeeeees (305) 424-4400 
Tampa 
Newark Electronics ...........cccccceeeeesseseeeees (813) 287-1578 
Lake Mary 
Arrow EI@Ctronicss ...........ccccscesenseesserene aon 333-9300 
ZEUS EIECHFONICS 00... ec cecccceeeeceeeeeeeeeeenes 407) 333-3055 
GEORGIA 
Duluth 
ANNE Mm ElSCWONIES: g ccutesscisceenesnaddeauedes 200 931-3900 
800) 293-0023 
Arrow EI@Ctronics ...........cccccceseseeseeeereees 404) 497-1300 
Norcross 
Newark Electronics ..........ccceceeseeeeeeeeeeeees (404) 448-1300 
IDAHO 
Boise 
Newark EleCtronics ..........ccccscesseseeceeeeeeees (208) 342-4311 
ILLINOIS 
Addison 
Newark Electronics ...........ccccceeeeeseeseees (708) 495-7740 
Arlington Heights 
Newark Electronics ........ cece eeeeeeeeees (708) 956-9270 
Itasca 
Arrow FI@ctronicss ..........ccecsecesseeseeseerees +R 250-0500 
ZEUS EIECtONICS ......... cc ececceeceeeeceeeseeeeeeaes 708) 595-9730 
Rockford 
Newark Electronics ..........cccccseseeseeeeeeeees (815) 229-0225 
Schaumberg 
Anthem Electronics ...........cccccceseeeeeseneees te) 884-0200 
Newark Electronics .............ccccceeeeeeeeeeeeees 708) 310-8980 
Springfield 
Newark Electronics ...........ccceeeeeeeeeseeeeees (217) 787-9972 
Willowbrook 
Newark Electronics ...........c cc ceeeeeeeeeee eee: +08) 789-4780 
708) 654-8250 


INDIANA 

Ft. Wayne 

Newark EI@CtroniCs .........ccccececcesseceeeeeeeees (219) 484-0766 

Indianopolis 

AMOW ElCHIONICS: ca stniiraess emdecasecunseee. 3 1 299-2071 

Newark Electronics ..............ccceccececeneee eee 317) 259-0085 

317) 884-0047 

IOWA 

Bettendorf 

Newark Electronics .........ccccccecseseeeeseeees (319) 359-3711 

Cedar Rapids 

Arrow EI6CIONICS ..issistsiseeissceiienetouares +318) 395-7230 

Newark Electronics ..............ccceeeeseeeeees 319) 393-3800 

West Des Moines 

Newark Electronics ............ccccccceceereeeees (515) 222-0700 
KANSAS 

Lenexa 

Anthem ElSctronie eicacccrcsiveansnecsswends 1313) 599-1528 

Arrow EI@Ctronics ...........ccccceceeeseseeseeee nes 913) 541-9542 

Overland Park 

Newark Electronics ...........ccccecceeseseseeeeeees (913) 677-0727 
KENTUCKY 

Louisville 

Newark Electronics ..........ccecceceeseeeeeeeees (502) 423-0280 
LOUISIANA 

Metarie 

Newark EI@Ctronics ............ccccccccceeeeneeeeees (504) 838-9771 
MARYLAND 

Columbia 

Anthem Electronics ...........ccccusseseeeees +410) 995-6640 

Arrow EI@CtroniCs ...........cceceeceseeeseneeseaeenes 410) 596-7800 

Hanover 

Newark Electronics .............ccccceseereeeeees (410) 712-6922 
MASSACHUSETTS 

North Reading 

Advanced Technical Sales .................... (508) 664-0888 

Marlborough 

Newark Electronics ...... cc cccceceeeeeees (508) 229-2200 

Methuen 

Newark Electronics ..............ccccceeeeeeeee (508) 683-0913 

Wilmington 

Anthem Electronics ...........ccccceseeeee arenes 508) 657-5170 

AITOW BIGCTONICS evescssdiinateadupnsuscaniatcndauae 208 658-0900 

Zeus Electronics 0... cece cece sees 508) 658-4776 

Woburn 

Newark Electronics ...........cccccccccceeeeee eee (617) 935-8350 











SALES REPRESENTATIVES AND DISTRIBUTORS 


U.S. AND CANADIAN DISTRIBUTORS 
MICHIGAN 


Grand Rapids 

Newark Electronics ..........cccccccccsesssseeeeeees (616) 954-6700 

Livonia 

Anthem Electronics ............scessssecceecesseeees 309 347-4090 

800) 359-3526 

Arrow Electronics ............ccccccsesccceeeseeseeees 313) 462-2290 

Oak Park 

Newark EI@Ctronics ............cccccccccceeceeseeees (B10) 967-0600 

810) 968-2950 

Plymouth 

Arrow EI@Ctronics .0.........ccccccccecsesseeseteeees (313) 462-2290 

Saginaw 

Newark Electronics .......... cc eeeeeeeeeseeeeeenes (517) 799-0480 
MINNESOTA 

Eden Prairie 

Anthem Electronics ..........:csesseseseneeeen 1815) 946-4826 

Arrow El@Ctronics .............cccccccccceeeeseeseees 612) 941-5280 

Minneapolis 

Newark Electronics ..............:c0ccseeseeveseeees (612) 331-6350 

St. Paul 

Newark Electronics ...............cc0eeseeeereereeee (612) 631-2683 
MISSISSIPPI 

Ridgeland 

Newark Electronics ...........::c:cseeeeeeceeeeeeees (601) 956-3834 
MISSOURI 

Maryland Heights 

Newark Electronics ..............ccccessseececeeeees (314) 298-2505 

St. Louis 

Arrow EI@Ctronics ..........cccccecceeceeseesessenes (314) 567-6888 


MONTANA 


Helena 
Newark EI@ctronics ...........cccsscssseceeeeeeeens (406) 443-6192 


NEBRASKA 


Omaha 
Newark EI@ctronics ............ccccscceeceeeseees (402) 592-2423 


NEVADA 
Las Vegas 
Newark Electronics ..............ccccseeceeeeseren (702) 597-0330 
Reno 
Newark Electronics .............cccccecccceeeeeeeees (702) 322-6090 


Sparks 
Arrow Electronics .............cceceeseessseeereeeeees (702) 331-5000 


NEW HAMPSHIRE 


Nashua 
Newark Electronics .......... cc cccccececeseeeneees (603) 888-5790 


NEW JERSEY 
East Brunswick | 
Newark Electronics ............cccccscseeeseeene (908) 937-6600 
Marlton 
Arrow EI@ctronics ..............cccceesseetsseeeeenees (609) 596-8000 
Pinebrook 
Anthem Electronics .......... cece 5014 227-7960 
Arrow EI@Ctronics ...........cccssessseeeeeeeeeeeeenes 201) 227-7880 
Union 
Newark Electronics ...........cccscccsecceeesseeres (908) 851-2290 





SALES REPRESENTATIVES AND DISTRIBUTORS 


NEW MEXICO 
Albuquerque 
Newark EI@ctronics .............ccccceeeeeeee anes (505) 828-1878 
NEW YORK 
Bohemia 
Newark EI@Ctronics ............cccccccseseeeeseeeees (516) 567-4200 
Brookhaven 
Arrow EI@CHronics ..........cccccceeseeeeteeetteeens (516) 924-9400 
Cheektowaga 
Newark El@CtroniCs .........cccccccceccsseeeeeseeees (716) 862-9700 
Commack 
Anthem Electronics 0.0.0... cece (516) 864-6600 
Hauppauge 
Arrow Electronics & tccccxccckiccnGaceuees: (516) 231-1000 
Latham 
Newark Electronics .............ceeeeeeeetees (518) 783-0983 
Liverpool 
Newark Electronics ........cccccessseeeeeees (315) 457-4873 
Long Island 
Anthem Electronics ...........ccccccccceeeeeeeeees (516) 864-6600 
Melville 
Arrow Electronics ............cccccccccceeeeeeeeene es (516) 391-1300 
Rochester 
Arrow EI@ctronics ..............0cceecsereeeeeeeetees (716) 427-0300 
Pittsford 
Newark Electronics 0.0.0.0... ...ccccceeeeeeeeees (716) 381-4244 
Port Chester 
ZOUS EIECHONICS enc sairancuiwcniwuiave (914) 937-7400 
Wappingers Falls 
Newark EI@Ctronics ...........ccccccecsesseeseeeeees (914) 298-2810 
NORTH CAROLINA 
Charlotte 
Newark Electronics ...........:cccececeeeeeeeeeneees (704) 535-5650 
Greensboro 
Newark Electronics ...............cceeceesseeeeeees (910) 294-2142 
Raleigh 
Anthem Electronics ............ccccccssseeeeeeeeees 919) 782-3550 
8 359-3532 
Arrow EI@Ctronics ............ccccceeeeseeeeeeeeeeee ee 919) 876-3132 
Newark El@Ctronics ...........cecsesessesseesseenees 919) 781-7677 





OHIO 

Centerville 

Arrow EIe@cCtronics .............:cccceseesseseeeeeeeees (513) 435-5563 

Cincinnati 

Newark Electronics .............0..ccecccecee ees (513) 772-8181 

Cleveland 

Newark Electronics ...........cccccecececeeeees (216) 391-9330 

Columbus 

Newark Electronics .........ccccccccccceseseseeeees (614) 326-0352 

Dayton 

Newark Electronics ...........c cc cececeeseeeeeees (513) 294-8980 

Solon 

Arrow Electronics ............:::ceecesesserseeeeeeees (216) 248-3990 

Toledo 

Newark EI@Ctronics ..........cccccccceseseee ees (419) 866-0404 

Youngstown 

Newark Electronics ............ccccccesseeeeeeeeeees (216) 793-6134 
OKLAHOMA 

Oklahoma City 

Newark Electronics 0.0.0... ceceeeer seen (405) 843-3301 

Tulsa 

Arrow EI@Ctronics 1.00.0... ceeeececeeeece eee eees 918) 252-7537 

Newark Electronics ........ccccccccccseseseeeeeees 1318) 252-5070 
OREGON 

Beaverton 

ALMAC/Arrow Electronics... 03) 629-8090 

Anthem Electronics ...............cccceseeseeeeeeees 503) 643-1114 

Portland 

Newark Electronics .................ccccecceeeeees (503) 297-1984 
PENNSYLVANIA 

Allentown 

Newark Electronics .............cccccceeeeeeeeeees (610) 434-7171 

Fort Washington 

Newark EI@Ctronics ...........cccecceeetseeeeees (215) 654-1434 

Horsham 

Anthem Electronics ...........cccssessssececereeeees (215) 443-5150 

Pittsburgh 

AITOW EIGCHONICS oscsisscioieerg tsasicatceauaaw: 13) 856-9490 

Newark Electronics .................ececeeeeeees 412) 788-4790 
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SALES REPRESENTATIVES AND DISTRIBUTORS 


U.S. AND CANADIAN DISTRIBUTORS 


SOUTH CAROLINA 

Greenville 

Newark Electronics ...........ccccccccceceseeeereees (803) 288-9610 
TENNESSEE 

Brentwood 

Newark Electronics ..........ccccceessssereeeeeees (615) 371-1341 

Knoxville 

Newark EI@Ctronics ............ccceeeeeeeeeeereeeees (615) 588-6493 

Memphis 

Arrow: EIOCHORICS so siksaiscihineoagentoecenus tenn: i804) 367-0540 

Newark Electronics 2.0... ccccccccceeeceeeeeeee 901) 396-7970 
TEXAS 

Austin 

Anthem Electronics ............cceeceeeeesesseeeees 313 388-0049 

Arrow EIectronics ..........ccccccescceeeeseeeeseeeees 512) 835-4180 

Newark Electronics .......c.cceccccccceseeeeeeeeeee 512) 338-0287 

Carrollton 

Arrow EI@Ctronicss ..........cccsscerccssessererees 14) 380-9049 

ZEUS EICtONICS woe... ceeccccscesseseeeeee reese 214) 380-4330 

Corpus Christi 

Newark Electronics ...........::ccccesseeeereeeees (6512) 857-5621 

Dallas 

Newark Electronics .........ceseeseeeereereeeee (214) 458-2528 

E! Paso 

Newark Electronics ..........eeeeeeeeeeereeees (915) 772-6367 

Houston 

Arrow EI@Ctronicss ........cccccccesceeseeeteeteeeees roe 647-6868 

Newark Electronics .... 0c ceccceeeseeeeenee 713) 894-9334 

Richardson 

Anthem Electronics ...........cccccccecesetseneees (214) 238-7100 

San Antonio 

Newark Electronics ............cccccccecceeeeeenees (210) 734-7960 
UTAH 

Salt Lake City 

Anthem El@ctronics 0.0... cecccseceeeeeeees 801) 973-8555 

Arrow EI@CHrOnics .........cccccsccseeeeeeseceeeeenees 201 973-6913 

Newark Electronics .......0...ccccceceeseeeese teens 801) 261-5660 
VIRGINIA 

Herndon 

Newark EI@Ctronics ...........ccceeeeeseseeteteaeees (703) 707-9010 

Richmond 

Newark Electronics ..........cccccccceeeeeeee ee eeees (804) 282-5671 

Roanoke 

Newark EI@Ctronics ..........cccceeeeeeeeeeeeeentees (703) 772-6821 


WASHINGTON 
Bellevue 
ALMAC/Arrow Electronics ..................... 08) 643-9992 
Newark Electronics ...........ccccceseesecceseeeenes 206) 641-9800 
Bothell 
Anthem Electronics ............cccccceceseseeeeees (206) 483-1700 
Spokane 
ALMAC/Arrow Electronics ..............cc0cceee 509) 924-9500 
Newark El@ctronics ...........ccecceeeceeeceeeee eee 509) 327-1935 
WEST VIRGINIA 
Charleston 
Newark Electronics .............cccccceeseseese eee (304) 345-3086 
WISCONSIN 
Brookfield 
Arrow EJ@CHrOniCs .........ccccecececceeceeeseeeen anes (414) 792-0150 
Green Bay 
Newark EI@Ctronics ...........ccccceesesececeeeeees (414) 494-1400 
Madison 
Newark EI@ctronics ........ccesesserseseeeeeeees (608) 221-4738 
Milwaukee 
Newark EI@Ctronics ...........:cceesessereeeeeees (414) 453-9100 
CANADA 
Alberta 
Future Electronics ............ccccesccesceeceesee eens 403) 250-5550 
Future Electronics .............cccccccceceeceusee eens 403) 438-2858 
British Columbia 
Arrow EI@Ctronics ...........ccccceecceeseeseseneeees B04) 421-2333 
Future Electronics ...............ccccccecccseeeeeeees 604) 294-1166 
Manitoba 
Future El@Ctronics ..........ccccccscessessesrereeeees (204) 944-1446 
Montreal 
Arrow Electronics ............ccccceeseecseceeeeeeeees B14) 421-7411 
Future El@Ctronics .........cccceccsecsscneceesneeeses 514) 694-7710 
Ontario 
Arrow Electronics .............0cccccecccueeceeneceues 613) 226-6903 
Arrow Electronics ........... ccc. eeecsecceeeeseeeeess 905) 670-7769 
Future Electronics 0.0.0.0... ccecccseceeseceeeeees 905) 612-9200 
Future Electronics ...........ccccecceccescaueceeeeees 613) 820-8313 
Newark El@Ctronics ..........ccceccsescesseseeeeses 519) 685-4280 
Newark Electronics ...........cc.cccceccseseeuee ees 905) 670-2888 
Toronto 
Arrow Electronics ...........ccccccccceesessseeeeeees (416) 670-2010 
Quebec 
Arrow EI@Ctronics 00.0... ccccccsccseceecneeceseaeeues 418) 871-7500 
Future Electronics ...........c...cccccecseeseceeeeees 418) 877-6666 
Newark Electronics .............ccecccseeseesaeeeees 514) 738-4488 
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SALES REPRESENTATIVES AND DISTRIBUTORS 


CENTRAL AND SOUTH AMERICA 


MEXICO 

Ssemiconductores 

Profesionales ...........cccccceceeceseeeeeseeeseseeeas eens 525-524-6123 

Proyeccion Electronica ........ccccccccseeeeeeeees 525-264-7482 
ARGENTINA 

Buenos Aires 

VEL OR aichinern sai tesenteswaaancdaues: 011-541-440-1532 
ASIA-PACIFIC 
AUSTRALIA 

R&D El@Ctronics ..........cccceecsssseeseeeeeeeeeeeees 61-3-558-0444 

GEC Electronics Division ................0068 61-2-638-1888 
CHINA 

Beijing 

China Electronics Appliance Corp. ...... 86-755-335-4214 

TLG Electronics, Ltd. .......0. ees 85-2-388-7613 
HONG KONG 

Electrocon Products, Ltd. .............. eee 852-481-6022 

Components Agent, Ltd. ..........c eee 852-487-8826 

Vie SUITE  oeecesccSsecaday scteasececemateneeaiin 852-410-2780 

MEMEG MAG: scpeccrecncas Na, ois phctscteetactacus 852-410-2777 
INDIA 

Bangalore 

Maxvale (S) Pte. Ltd. oo... eee 91-802-215308 

Zenith Technologies Pvt. Ltd. ............... 91-812-586782 

Bombay 

Zenith Technologies Pvt. Ltd. ............00. 91-22-4947457 

New Delhi 

Maxvale (S) Pte. Ltd. oo... eee es 91-11-643-9872 
INDONESIA 

Jakarta 

Cinergi ASIAMAjU ...... cc ccceceeceeeeeees 62-21-7982762 
JAPAN 

Tokyo 

TOKSOV- COG RIG: ntsc dndeseutantaneaseevietenien 8 1-3-5467-9000 

Internix Incorporated ......... cece 81-3-3369-1105 

Kanematsu Elec. Components Corp. ..... 81-3-3779-781 1 

Osaka 

TEKSER CO. LAGs cc iewitecrcneieccaeitesacnn 81-6368-9000 





BRAZIL 

Sao Paulo 

NISMICOIMNT 4.5 ioe cide oes 011-55-11-535-1755 
KOREA 

ENG KO ese ccsdeiestntiseay cunrvesocuesccdtiaeeninsietenes 822-523-2220 

MEMEC, Ltd. 0.0... e cece cecececccuececeneeceeeeeees 822-518-8181 
MALAYSIA 

L.T. Electronics Ltd. ..... ec eccecceeee en 60-4-882895 
NEW ZEALAND 

GEC Electronics Division ............0.......00068 64-9-526-0107 
PHILIPPINES 

Alexan Commercial ...........ccccceceecceseeseusnees 63-2-241-9493 
SINGAPORE 

pera deen & Devices Pte. Lid. ..... 65-778-9331 

Eltee Electronics Lid. woo... cesecesce secu senes 65-283-0888 

MEME hs hse id scot sunkins sn tereel Gteeechueoaiena 65-222-4962 
TAIWAN (ROC) 

Acer Sertek, ING. .............cccccccccceseescaeeeees 886-2-501-0055 

Asec Int'l. Corporation ..........ccceeeeeees 886-2-786-6677 

AY | WY) el Oa (ce Rene tee eee ee ee 886-2-760-2028 

Promate Electronics Co. Ltd. ...........0... 886-2-659-0303 
THAILAND 

Eltee Electronics Ltd. oo... cee eeeeeeee ees 66-2-933-7565 








SALES REPRESENTATIVES AND DISTRIBUTORS 


EUROPE 
AUSTRIA 

Vienna 

EBV Elektronik GMBH ...............:.:0000e 43-222-8941-774 

Avnet/Electronic 2000 ....... ee eeeeeeeee 0043-1-91 12847 
BELGIUM 

Antwerp 

D & D Electronics PVBA.............c::ccssceeeees 32-3-8277934 

Zaventem 

EBY EIGKIONIK ascvasitesdsecieenscdcthetdsxuareasacantes 322-7209936 
DENMARK 

Brondby 

Ditz Schweitzer AS ............:.:00008 Sronsaecsesal 4542-453044 

Lynge 

HOD DGlICO is sshecsisicedsspiaetacccenvaeueeancians 45-35-82 1200 
ENGLAND 

Berkshire 

Future Electronics ............cccessssccsecetseteaes 44-753-521193 

Gothic Crellon .........ccccccccseesssssreeeeeeeees 44-734-787848 

Macro Marketing ..........cccccsccecssssssseasseeeees 44-628-604383 

Kent 

Arrow El@Ctronics .............cccccceseseeseeeeeeeneees 44-732-74039 

Lancashire 

Complementary Technologies Ltd. ......... 44-942-274731 
FINLAND 

Espoo 

OY SW Instruments AB ............cccececeeeeeees 358-0-522-122 
FRANCE 

Cedex 

POW cikcstttcactetance cute eeeets sence 331-395-49-113 

CCI El@Ctronique .................cssssceesescceeeeeeees 33 1-46744700 

Champs sur Marne 

EBV Elektronik .........ccccccssscesseseccssseeeseeeaes 33 1-646-88600 

Massy 

HODONIC SA aiisceswtiwinjassertamansniermieiiedn, 331-60139300 


GERMANY 
Berlin | 
EBV Elektronik GMBH .................ccccceeceeeeee 030-3421041 
Avnet/Electronic 2000 00... ccccccccsseseseeeseees 030-2110761 
Burgwedel 
EBV Elektronik GMBH ...........cceeceeseeeseceees 05139-80870 
Camberg 
NG SYS AVE spcenccecanesstnieve creep anuterecstetays: 49-6434-5041 
Castrop 
Future GMBH .............:c.cccccsccsccsececsscceceeceenes 02305-42051 
Dortmund 
Future GMBH ............... arated that nacestonties 02305-42051 
Duesseldorf 
Avnet/Electronic 2000 ..........ccccescceeeseeseeees 0211-9200385 
INCSYS/I AES ncommnetsanGeneiancwmettia 0211-536020 
Erfurt 
TMGSVS re eee a atone, 0361-4278100 
Erkrath 
Avnet/Electronic 2000 ..........ccccceeeseeeseeeeeeee 211-92003-85 
Frankfurt 
EBV Elektronik GMBH ..000..... eee 069-785037 
Avnet/Electronic 2000 0.0.0... eeeeceeeeseeee eee 069-9738041 
Future GMBH ........ cc eeeeeccececeseseeesesseseess 06121-54020 
TROSYS/AG sisccciiGi25A ncesnstisag yeeros vecentetetwa neue 06434-5041 
Gerlingen 
Avnet/Electronic 2000 ...........eeeeeeeeeeeeeeeee 7156-356190 
Hamburg 
Avnet/Electronic 2000 .0..... ccc eeeesseeeeeeeees 040-64557021 
Leonberg 
EBV Elektronik GMBH ..0.... cc ecceceseeeeees 07152-30090 
Muenchen 
Avnet/Electronic 2000 .0......... cc eececcssseeeees 089-4511004 
EBV Elektronik GMBH ............. cu eeeeeeeeeeeeeee 089-456100 
Future GMBH ...........:c:cscessssesecsecesessceseeseeessess 089-957270 
PMO SVS AIG os vscsnosnactsnrarsoyaveaonaesuniutinepetcinies 89-99355866 
Nuernberg 
Avnet/Electronic 2000 ..........c eee 0911-9951610 
Neuss 
EBV Elektronik GMBH ............... cc eeceeeeeeeeeee 02131-96770 
Quickborn 
Future GMBH .......... ccc eeccesscecseceseessscssvesseees 4106-71022 
Rauxel 
PULSE GMBH a iidiccatieiaenieneGars aie cand 02305-42051 
Stuttgart 
Avnet/Electronic 2000 .0........eceeccceeeeeeeseseees 07156-356190 
Future GMBH uo eceeccccecccceseseeaeeeeees 0711-830380 
THESVS/AE -Sencnaveassns eprsrcivanacsecssteesisa enact 0711-9889100 
Weissbach 
EBV Elektronik GMBH .......... ce eeeeeeeeeee 036-426486 
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SALES REPRESENTATIVES AND DISTRIBUTORS 


ISRAEL 

FRU Us teaa sates cectee ee pacesabe enna ce beaten otinaaceos 972-35483 137 
ITALY 

Milano 

Avnet EMG S.R.L. woe cc ceeceseceeee ees 0039-295-343600 

EBV EGKIFONIK cccnceserecsasvesvacdcncetiannossiiss 0039-2-66017111 

SHV GT Stal ccxcuctes ondide ac pea aeratadacsveurdcsechosn shsasoue: 02-66-125-1 

Firenze 

EBV Elektronik ..........ccccccccceceeeseeeseeee eens 0039-55-350792 

Roma 

EBV Elektronik ......0....cccccccccseesseeeeeeeeeeeees 0039-6-2253367 

Modena 

EBV Elektronik .........cc cece eeeccseeceeneees 0039-59-344752 

Napoli 

EBV Elektronik ......0..ccccccccceceeeeeeseeseees 0039-8 1-2395540 

Torino 

EBV Elektronik ......0...cccccc ccc ceceseeceeeeeeees 0039-1 1-2161531 
NETHERLANDS 

EBV Elektronik 0.0.0.0... ccccccscecceseseseseeeeseeuees 313-465-2353 
NORWAY 

Bexab NOMeicssacieiuunsiesienenuee, 47-63833800 
POLAND 

Warsaw 

Gamma Ute cde eeevisaverd dlecsontadioorsessionats 004822-330853 
PORTUGAL 

Amadora 

AIMItTPON=AITOW . cccisescicsesasencsivoivevessiosedenss 0035-1-4714806 


RUSSIA 
Woronesh 
Thesys/Intechina ...........:cccccseececsssseseseeeeeseenees 0732553697 
Vyborg 
Garnet oteca iectacsastacnsersesettamasarmnteneoe: 81278-31509 
St. Petersburg 
GaMMa bias 2s cacmnedadetelanaw ae aals 812-5311402 


SPAIN 
Barcelona 
Amitron-Arrow S.A. oo... cccecccecensesecceeeeees 0034-3-4907494 
Madrid 
Amitron-Arrow S.A. ........cceecceecccceceeseceeees 0034-1-3043040 


SWEDEN 
Bexab Sweden AB ............cccccccceeeeeaeees 46-8-63088-00 
Rep Delco Sweden AB ..........ccceeceeeeeees 46-8-63086-00 


SWITZERLAND 
Dietikon 
EBV Elektronik GMBH ........0.......0.00.. 0041-1-7401090 
Lausanne 
EBV Elektronik AG wu... ccccceeeesev ens 0041-21-3112804 
Regensdorf 
EUlOGIS AG wis octcecta ivan tanniencm ins 004 1-1-8433111 


UKRAINE 
Kiev 
Thesys/MIKropribor ...........c.cccc cc eseeeereeeees 44-434-9533 








Zilog's Literature Guide 
Ordering Information 











Zilog's Customer Development Center 


The Zilog Customer Development Center is available to provide 
product information, answer preliminary technical questions, and review 
application needs and requirements for existing and potential customers. 


By utilizing an automated database program, the Customer Develop- 
ment Center team can track all phone and written inquiries to develop 
future ongoing customer relationships. Our services currently target 
nationwide markets, including Canada. Zilog’s Application Specific 
Products can meet your design requirements to shorten your time to 
market, and the Customer Development Center is ready to offer prompt 
assistance. 


For immediate assistance in the U.S. or Canada, contact our 
Customer Development Center for product information: 


408-370-8016 (Eastern, Southern U.S.) 


408-370-8358 (California, Arizona, New Mexico, 
Texas, Louisiana, Arkansas and Oklahoma) 


408-370-8357 (Northwest, Central U.S. and Canada) 


For international assistance: 


CHINA KOREA 
SHENZNON 2h seems cisasowenon 86-755-2236089; Seoul piss iecaassnetneaiecantonnics 82-2-577-3272 
SHANGHAI oo... ee eeeeeceeetees 86-21-4370050, x5204 
86-21-4331020 SINGAPORE 

SINGADONE savieciennod caiman 65-2357 155 
GERMANY 
MIGMIGH i esinectadaaersts ratte Gass iade: 49-8967-2045 TAIWAN 
SOMME! OS wacuisnnnsMauistemuanasacies 49-3634-23906 «—- Taipei oo... cecessesseseeseceseeseneees 886-2-741-3125 
JAPAN UNITED KINGDOM 
TOK Otay 81-3-5272-0203 Maidenhead... eee 44-628-392-00 
HONG KONG 


KOWIOOMN .......cccccccecccucececcencceeccateeaees 852-7238979 





A2icS _LITERATURE GUIDE 


Z8® MICROCONTROLLERS - CONSUMER FAMILY OF PRODUCTS 
Databooks By Market Niche Part No Unit Cost 


Z8® Microcontrollers Databook DC-8305-03 $ 5.00 
Product Specifications 
Z86B07 CMOS Z8 8-Bit MCU for Battery Charging and Monitoring 
Z86C05/C07 CMOS Z8 8-Bit Microcontroller 
Z86E07 CMOS Z8 8-Bit OTP Microcontroller 
Z86C11 CMOS Z8 Microcontroller 
286C12 CMOS Z8 In-Circuit Microcontroller Emulator 
286021 8K ROM Z8 CMOS Microcontroller 
Z786E21 CMOS Z8 8K OTP Microcontroller 
286061/62/96 CMOS Z8 Microcontrollers 
786E61/63 16K/32K EPROM CMOS Z8 Microcontrollers 
786C63/64 32K ROM Z8 CMOS Microcontrollers 
286091 CMOS Z8 ROMless Microcontroller 
286093 CMOS Z8 Multiply/Divide Microcontroller 
786117/717 Z8 8-Bit CMOS OTP/ROM Microcontrollers 


Application Notes 
On-Chip Oscillator Design 
Designing a Low-Cost Thermal Printer 


Support Product Specifications 
20860000ZCO Evaluation Board 
786C01200ZEM Emulator 
Z86E0700ZDP Adaptor Kit 
Z86E2100ZDF Adaptor Kit 
Z86E2100ZDP Adaptor Kit 
Z86E2100ZDV Adaptor Kit 
Z86E2101ZDP Adaptor Kit 
Z86E2101ZDV Adaptor Kit 
Z86C6100TSC Emulator 
286C6200ZEM Emulator 
Z86C09300ZEM Emulator 
Z8 S Series Emulators, Base Units and Pods 


Additional Information 
Zilog's Superintegration™ Products Guide 
General Terms and Conditions of Sale 
Zilog's Sales Offices, Representatives and Distributors 
Literature Guide & Third Party Support Vendors 
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Z8® MICROCONTROLLERS - CONSUMER FAMILY OF PRODUCTS 
Databooks By Market Niche Part No Unit Cost 


Infrared Remote (IR) Controllers Databook DC-8301-04 $ 5.00 


Product Specifications 
Z86L03/L06 Low Voltage CMOS Consumer Controller Processor 
Z86L29 6K Infrared (IR) Remote Ae Controller 
Z86L70/L71/L72/L75/L76 Zilog IR (ZIRC™) CCP™ Controller Family 
286L73/74/77 24/32K ROM Infrared Remote Controller (ZIRC™) 
Z86E72/E73/E74/77 Zilog IR (ZIRC™) CCP™ Controller Family 
286C 72/76 Zilog Infrared Remote Controller Family (ZIRC™) 
Z86L78 16K, 20-Pin Zilog Infrared Remote Controller (ZIRC™) 


Application Note 
Beyond the 3 Volt Limit 
X-10 Compatible Infrared Remote Control 


Support Product Specifications 
Z86C50000ZEM Emulator 
Z86L7100ZDB Emulator Board 
Z86L7100ZEM ICEBOX™ In-Circuit Emulator Board 


Additional Information 
Zilog's Superintegration™ Products Guide 
Literature Ordering Guide 
Zilog's Sales Offices, Representatives and Distributors 
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Z8® MICROCONTROLLERS - CONSUMER FAMILY OF PRODUCTS 
Databooks By Market Niche Part No Unit Cost 


Discrete Z8° Microcontrollers DC 8318-02 $ 5.00 
Product Specifications | 
286C03/C06 CMOS Z8® 8-Bit Consumer Controller Processors 
Z86E03/E06 CMOS Z8® 8-Bit OTP Consumer Controller Processors 
286C04/C08 CMOS Z8® 8-Bit Low Cost 1K/2K ROM Microcontrollers 
786E04/E08 CMOS Z8® 8-Bit OTP Microcontrollers 
Z286C07 CMOS Z8® 8-Bit Microcontroller 
Z86E07 CMOS Z8® 8-Bit OTP Microcontroller 
286030/C31 CMOS Z8® 8-Bit Consumer Controller Processors 
Z86E30/E31 CMOS Z8® 8-Bit OTP Consumer Controller Processors 
286040 CMOS Z8® 4K ROM Consumer Controller Processor 
Z86E40 CMOS Z8® 8-Bit OTP Consumer Controller Processor 


Z8® Microcontrollers Application Notes 
Timekeeping with the Z8® 
Using The Zilog Z86C06 SPI Bus 
DTMF Tone Generation Using the Z8® CCP™ 
Serial Communications Using the Z8® CCP™ Software UART 
The Versatile Z86C08: Three Key Features of this Z8® MCU 
The Z86C08 Controls a Scrolling LED Message Display 
Interfacing LCDs to the Z8® Microcontroller 


Support Product Specifications and Third-Party Vendors 
286C08002ZC0 Evaluation Board 
Z86C0800ZDP Adaptor Kit 
Z86C1200ZEM Emulator 
Z86E0600ZDP Adaptor Kit 
Z86E0700ZDP Adaptor Kit 
Z86E3000ZDP Adaptor Kit 
Z86E4000ZDF Adaptor Kit 
Z86E4000ZDP Adaptor Kit 
Z86E4000ZDV Adaptor Kit 
Z86E4001ZDF Adaptor Kit 
Z86E4001ZDV Adaptor Kit 
Z86CCPOOZEM Emualtor 
Z86CCPOOZAC Emulator Kit 
78®S Series Emulators, Base Units and Pods 
Third-Party Support Vendors 


Additional Information 
Zilog's Superintegration™ Products Guide 
Literature Guide and Ordering Information 
Zilog's Sales Offices, Representatives and Distributors 
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Z8® MICROCONTROLLERS - CONSUMER FAMILY OF PRODUCTS 
Databooks By Market Niche Part No 


Digital Television Controllers DC-8308-01 
Product Specifications 
289300 Series Digital Television Controller 
286027/97 CMOQ> 28® Digital Signal Processor 
286047/E47 CMOS Z8® Digital Signal Processor 
786127 Low Cost Digital Television Controller 
786128/228 Line 21 Closed-Ca at Controller (L21C™) 
286227 40-Pin Low Cost (4LDTC™) Digital Tenion Controller 
Support Product oy ieanie 
286C2700ZCO Application Kit 
Z86C02700ZDB Emulation Board 
28602702ZEM In-Circuit Emulator 
Additional Information 
Zilog's Superintegration™ Products Guide 
Literature Guide and Ordering Information 
Zilog's Sales Offices, Representatives and Distributors 


Telephone Answering Device Databook DC-8300-03 
Product Specifications 
Z89165/166 (ROMless) Low-Cost DTAD Controller (Preliminary) 
Z89167/169 289168 (ROMless) Enhanced Dual Processor Tapeless TAM Controller (Preliminary) 
Development Guides 
289165 Software Developer's Manual 
289167/169 Software Developer's Manual 
Technical Notes 
Z89165/167/169 Design Guidelines 
289167/169 Codec Interfacing Preliminary 
Controlling the Out -5V and Codec Clock Signals for Low-Power Halt Mode 
289165/166 Input A/D and Electronic Hybrid 
Z289C67/C69/167/169 Low-Power Halt Mode Sequence 
Samsung KT8554 Codec 
Watch-Dog Timer For TAD Applications 
Zilog LPC Words Listing 
Support Product Specifications 
Z89C5900ZEM Emulation Module 
Z89C6500ZDB Emulation Board 
Z89C6501ZEM ICEBOX™ In-Circuit Emulator 
Z89C6700ZDB Emulator Board 
Z89C6700ZEM ICEBOX™ Emulator Board 
Additional Information 
Zilog's Superintegration™ Products Guide 
Literature Ordering Guide 
Zilog's Sales Offices, Representatives and Distributors 


Unit Cost 
$ 5.00 


$ 5.00 
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A SiLas LITERATURE GUIDE 


Z8® MICROCONTROLLERS - PERIPHERALS MULTIMEDIA FAMILY OF PRODUCTS 
Databooks By Market Niche Part No Unit Cost 


Digital Signal Processor Databook DC-8299-04 $ 5.00 

Product Specifications 

289321/371 16-Bit Digital Signal Processor (Preliminary) 

289C00 16-Bit Digital Signal Processor (Preliminary) 

289320 16-Bit Digital Signal Processor (Preliminary) 

286095 Z8® Digital Signal Processor (Preliminary) 

289120, 289920 (ROMless) 16-Bit Mixed Signal Processor (Preliminary) 

289121, Z89921 (ROMless) 16-Bit Mixed Signal Processor (Preliminary) 
Application Note 

Using the Z89371/321 CODEC Interface 

289371 Inter Processor Communication 

Understanding Q15 Two's Complement Fractional Multiplication (Z89C00 DSP) 
Support Product Specifications 

28937100ZEM In-Circuit Emulator -C00 

28937100TSC Emulation Module 

Z89C0000ZAS Z89C00 Assembler, Linker and Librarian 

Z89C0000ZCC Z89C00 C Cross Compiler 

Z89COQ000ZEM In-Circuit Emulator -C00 

Z89CO000ZHP Logic Analyzer Adaptor Board 

Z89C0000ZSD Z89C00 Simulator/Debugger 

Z89CO000ZTR Z89C00 Translator 
Additional Information 

Zilog's Superintegration™ Products Guide 

Literature Guide and Third Party Support 

Zilog's Sales Offices, Representatives and Distributors 
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Z8® MICROCONTROLLERS - PERIPHERALS MULTIMEDIA FAMILY OF PRODUCTS 
Databooks By Market Niche | Part No Unit Cost 


Keyboard/Mouse/Pointing Devices Databook DC-8304-01 $ 5.00 


Product Specifications 
28602/14 NMOS Z8® 8-Bit Keyboard Controller 
28615 NMOS Z8® 8-Bit Keyboard Controller 
Z86C15 CMOS Z8® 8-Bit MCU Keyboard Controller 
Z86E23 Z8® 8-Bit Keyboard Controller with 8K OTP 
Z86C04/C08 CMOS Z8® 8-Bit Microcontroller 
Z86E08 CMOS Z8® 8-Bit Microcontroller 
288017 CMOS Z8® 8-Bit Microcontroller 
2860117/717 Z8® 8-Bit Microcontroller 
286217 Z8® 8-Bit Microcontroller 

Application Notes 
28602 Keyboard 
Z86C17 In-Mouse Applications 

Support Product Specifications and Third Party Support 
Z08602002ZC0 Evaluation Board 
Z0860200ZDP Adaptor Kit 
Z86C0800ZC0 Evaluation Board 
Z86C0800ZDP Adaptor Kit 
2860 1200ZEM Emulator 
Z86E2300ZDP Adaptor Kit 
Z86E2301ZDP Adaptor Kit 
Z86E2300ZDV Adaptor Kit 
Z86E2301ZDV Adaptor Kit 

Additional Information 
Zilog's Superintegration™ Products Guide 
Literature Guide and Ordering Information 
Zilog's Sales Offices, Representatives and Distributors 





PC Audio Databook DC-8317-00 $ 5.00 


Product Specifications 
286321 Digital Audio Processor (Preliminary) 
289320 16-Bit Digital Signal Processor (Preliminary) 
289321/371 16-Bit Digital Signal Processor (Preliminary) 
289331 16-Bit PC ISA Bus Interface (Advance Information) 
289341/42/43 Wave Synthesis Chip Set (Advance Information) 
25380 Small Computer System Interface 

Additional Information 
Zilog's Superintegration™ Products Guide 
Literature Guide 
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Z8® MICROCONTROLLERS - PERIPHERALS MEMORY FAMILY OF PRODUCTS 
Databooks By Market Niche Part No Unit Cost 


Mass Storage Solutions DC-8303-01 $ 5.00 


Product Specifications 
Z86C21 8K ROM Z8 CMOS Microcontroller 
Z86E21 CMOS Z8 8K OTP Microcontroller 
286091 CMOS Z8 ROMless Microcontroller 
Z86C093 CMOS Z8 Multiply/Divide Microcontroller 
286095 Z8 Digital Signal Processor 
286018 Data Path Controller 
Z89C00 16-Bit Digital Signal Processor 
Application Note 
Understanding Q15 Two's Complement Fractional Multiplication (Z89C00 DSP) 
Support Product Specifications 
Z8060000ZC0 Development Kit 
286C01200ZEM In-Circuit Emulator 
Z86E2100ZDF Adaptor Kit 
Z86E2100ZDP Adaptor Kit 
Z286E2100ZDV Adaptor Kit 
Z86E2101ZDF Conversion Kit 
Z86E2101ZDV Conversion Kit 
Z86C9300ZEM ICEBOX™ Emulator 
286C9500ZC0 Evaluation Board 
28® S Series Emulators, Base Units and Pods 
Z89CQ000ZAS Z89C00 Assembler, Linker and Librarian 
Z89C0000ZCC Z89C00 C Cross Compiler 
Z89C0000ZEM In-Circuit Emulator -C00 
Z89C0000ZSD Z89C00 Simulator/Debugger 
ZPCMCIAOZDP PCMCIA Extender Card 
Additional Information 
Zilog's Superintegration™ Products Guide 
Zilog's Literature Guide 
Zilog's Sales Offices, Representatives and Distributors 
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A SILAS 
Z8®° MICROCONTROLLERS LITERATURE (Continued) 
Technical Manuals and Users Guides 


Z8® Microcontrollers Technical Manual 

286018 Preliminary User's Manual 

Digital TV Controller User's Manual 

289C00 16-Bit Digital Signal Processor User's Manual/DSP Software Manual 
286095 16-Bit Digital Signal Processor User Manual 

286017 PCMCIA Adaptor Chip User's Manual and Databook 

PLC Z89C00 Cross Development Tools Brochure 


Z8® Application Notes 


The Z8 MCU Dual Analog Comparator 

Z8 Applications for 1/0 Port Expansions 

Z86E21 28 Low Cost Thermal Printer 

Zilog Farnily On-Chip Oscillator Design 

Using the Zilog Z86C06 SPI Bus 

Interfacing LCDs to the Z8 

X-10 Compatible Infrared (IR) Remote Control 

Z86C17 In-Mouse Applications 

Z860-40/E40 MCU Applications Evaluation Board 

286C08/C17 Controls A Scrolling LED Message Display 

Z86C95 Hard Disk Controller Flash EPROM Interface 

Three Z8® Applications Notes: Timekeeping with Z8; DTMF Tone Generation; 
Serial Communication Using the CCP Software UART 
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Part No. 


DC-8291-02 
DC-8296-00 
DC-8284-01 
DC-8294-02 
DC-8595-02 
DC-8298-03 
DC-5538-01 


Part No 


DC-2516-01 
DC-2539-01 
DC-2541-01 
DC-2496-01 


DC-2584-01 


DC-2592-01 
DC-2591-01 
DC-3001-01 
DC-2604-01 
DC-2605-01 
DC-2639-01 
DC-2645-01 


LITERATURE GUIDE 


Unit Cost 


9.00 — 
N/C 
9.00 
9.00 
9.00 
9.00 
N/C 


Unit Cost 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 





AZ _—_LITERATURE GUIDE 


Z80°/Z8000® DATACOMMUNICATIONS FAMILY OF PRODUCTS 
Databooks By Market Niche Part No 


High-Speed Serial Communication Controllers DC-8314-01 
Product Specifications 
216030 CMOS Universal Serial Controller (USC™) (Preliminary) 
216032 Integrated Universal Serial Controller (IUSC™) (Preliminary) 
Application Notes 
Using the Z16C30 Universal Serial Controller with MIL-STD-1553B 
Design a Serial Board to Handle Multiple Protocols 
Datacommunications |USC"/MUSC™ Time Slot Assigner 
Support Products and Third Party Vendor Support 
Z16C03001ZC0 Evaluation Board Product Specification 
Z16C03200ZC0 Evaluation Board Product Specification 
Z8018600ZC0 Evaluation Board Product Specification 
ZEPMDC00001 EPM™ Electronic Programmer's Manual Product Specification 
Third Party Vendors 
Additional Information 
Zilog's Superintegration™ Products Guide 
General Terms and Conditions of Sale 
Sales Offices, Representatives and Distributors 
Literature Guide 


Serial Communication Controllers DC-8316-01 
Product Specifications 
28030/Z8530 Z-Bus® SCC Serial Communication Controller 
280030/285C30 CMOS Z-Bus® SCC Serial Communication Controller 
280230 Z-Bus® ESCC™ Enhanced Serial Communication Controller (Preliminary) 
285230 ESCC™ Enhanced Serial Communication Controller 
285233 EMSCC™ Enhanced Mono Serial Communication Controller 
Z85C80 SCSCI™ Serial Communications and Small Computer Interface 
216035/Z85035 CMOS ISCC™ Integrated Serial Communications Controller 
Application Notes 
Interfacing Z8500 Peripherals to the 68000 
SCC in Binary Synchronous Communications 
Zilog SCC Z8030/Z8530 Questions and Answers 
Integrating Serial Data and SCSI Peripheral Control on One Chip 
Zilog ISCC™ Controller Questions and Answers 
Boost Your System Performance Using the Zilog ESCC™ 
Zilog ESCC™ Controller Questions and Answers 
The Zilog Datacom Family with the 80186 CPU 
On-Chip Oscillator Design 
Support Products 
28518000ZC0 Evaluation Board Product Specification 
28523000ZCO Evaluation Board Product Specification 
28018600ZCO Evaluation Board Product Specification 
ZEPMDC00002 Electronic Programmer's Manual Software 
Additional Information 
Zilog S Superintegration™ Products Guide 
Sales Offices, Representatives and Distributors 


Literature Guide 


Unit Cost 
5.00 


5.00 
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Z80°/Z8000® DATACOMMUNICATIONS FAMILY OF PRODUCTS 


Databooks Part No Unit Cost 
280 Family Databook DC-8321-00 5.00 
Discrete Z80° Family 


Z8400/C00 NMOS/CMOS Z80® CPU Product Specification 
28410/C10 NMOS/CMOS Z80 DMA Product Specification 
Z8420/C20 NMOS/CMOS Z80 PIO Product Specification 
Z8430/C30 NMOS/CMOS Z80 CTC Product Specification 
Z8440/C40 NMOS/CMOS Z80 SIO Product Specification 
Embedded Controllers | 
Z84C01 Z80 CPU with CGC Product Specification 
Z8470 Z80 DART Product Specification 
Z84C90 CMOS Z80 KIO™ Product Specification 
284013/015 284013/C15 IPC/EIPC Product Specification 
Application Notes and Technical Articles 
Z80® Family Interrupt Structure 
Using the Z80® SIO with SDLC 
Using the Z80® SIO in Asynchronous Communications 
Binary Synchronous Communication Using the Z80® SIO 
Serial Communication with the Z80A DART 
Interfacing Z80® CPUs to the Z8500 Peripheral Family 
Timing in an Interrupt-Based System with the Z80® CTC 
A Z80-Based System Using the DMA with the SIO 
Using the Z84011/C13/C15 in Place of the Z284011/013/015 
On-Chip Oscillator Design 
A Fast Z80® Embedded Controller 
Z80® Questions and Answers 
Additional Information 
Zilog's Superintegration™ Products Guide 
Literature Guide 
Third Party Support Vendors 
Zilog's Sales Offices, Representatives and Distributors 
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Z80°/Z8000® DATACOMMUNICATIONS FAMILY OF PRODUCTS 
Databooks Part No Unit Cost 


Z180™ Microprocessors and Peripherals Databook DC-8322-01 5.00 

Product Specifications 

280180/Z8S180/Z8L180 Z180™ Microprocessor 

280181 Z181™ Smart Access Controller (SAC™) 

280182/Z8L182 Zilog Intelligent Peripheral Controller (ZIP™) 
Application Notes and Technical Articles 

Z180™ Questions and Answers 

Z180"/SCC Serial Communication Controller Interface at 10 MHz 

Interfacing Memory and 1/0 to the 20 MHz Z8S180 System 

Break Detection on the 280180 and 2181" 

Local Talk Link Access Protocol Using the 280181 

2182 Programming the MIMIC Autoecho ECHOZ182 Sample Code 

High Performance PC Communication Port Using the 2182 

Improving Memory Access Timing in 2182 Applications 
Support Products 

Z8S518000ZC0 Evaluation Board 

28018100ZC0 Evaluation Board 

28018101ZC0 Evaluation Board 

Z8018101ZA6 Driver Software 

28018100ZDP Adaptor Kit 

78018200ZC0 Evaluation Board 

ZEPMIP00001 EPM™ Electronic Programmer's Manual 

ZEPMIP00002 EPM Electronic Programmer's Manual 

Z80® and 280180 Hardware and Software Support 
Additional Information 

Zilog's Superintegration™ Products Guide 

Literature Guide 

Zilog's Sales Offices, Representatives and Distributors 
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2G LITERATURE GUIDE 


Z80°/Z8000® DATACOMMUNICATIONS FAMILY OF PRODUCTS 


Databooks and User's Manuals Part No 
Z8000 Family of Products DC-8319-00 
Z8000 Family Databook 


Zilog's Z8000 Family Architecture 
Z8001/Z8002 Z8000 CPU Product Specification 
78016 Z8000 Z-DTC Product Specification 
28036 28000 Z-CIO Product Specification 
28536 ClO Counter/Timer and Parallel 1/0 Unit Product Specification 
28038/Z8538 FIO FIFO Input/Output Interface Unit Product Specification 
78060/28560 FIFO Buffer Unit 
Z8581 Clock Generator and Controller Product Specification 
User's Manuals 
Z8000 CPU Central Processing Unit User's Manual 
Z8010 Memory Management Unit (MMU) User's Manual 
28036 Z-C10/Z8536 ClO Counter/Timer and Parallel Input/Output User's Manual 
28038 Z8000 Z-FI0 FIFO Input/Output Interface User's Manual 
28000 Application Notes and Military Products 
Application Notes 
Using SCC with Z8000 in SDLC Protocol 
SCC in Binary Synchronous Communication 
Zilog's Military Products Overview 
Additional Information 
Zilog's Superintegration™ Products Guide 
Literature Guide 
Zilog's Sales Offices, Representatives and Distributors 


Z80 Family Microprocessor Family User's Manual DC-8309-01 
User's Manuals 
280 Central Processing Unit (CPU) 
280 Counter Timer Channels (CTC) 
280 Direct Memory Access (DMA) 
2780 Parallel Input/Output (PIO) 
280 Serial Input/Output (S10) 
Additional Information 
Zilog's Superintegration™ Products Guide 
Zilog's Sales Offices, Representatives and Distributors 
Literature Guide 
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Unit Cost 
5.00 


9.00 





AW SILAS 


LITERATURE GUIDE 





Databooks and User's Manuals Part No Unit Cost 
280180 2180 MPU Microprocessor Unit Technical Manual DC-8276-04 9.00 
Z280 MPU Microprocessor Unit Technical Manual DC-8224-03 9.00 
2380" Preliminary Product Specification DC-6003-03 N/C 
7380" User's Manual DC-8297-03 5.00 
22000 Spread-Spectrum Transceiver Advance Information Product Specification DC-6021-00 N/C 
ZNW2000 User's Manual for PC WAN Adaptor Board Development Kit DC-8315-00 N/C 
SCC Serial Communication Controller User's Manual DC-8293-02 9.00 
High-Speed SCC, Z16C30/216032 User's Manual DC-8350-00 5.00 
Z16C35 ISCC Integrated Serial Communication Controller Technical Manual DC-8286-01 9.00 
216035 ISCC Integrated Serial Communication Controller Addendum DC-8286-01A N/C 
MILITARY COMPONENTS FAMILY 

Military Product Specifications PartNo Unit Cost 
28681 ROMless Microcomputer DC-2392-02 N/C 
28001/8002 Military 28000 CPU Central Processing Unit DC-2342-03 N/C 
28581 Military CGC Clock Generator and Controller DC-2346-01 N/C 
28030 Military 28000 Z-SCC Serial Communications Controller DC-2388-02 N/C 
28530 Military SCC Serial Communications Controller DC-2397-02 N/C 
28036 Military 28000 Z-ClO Counter/Timer Controller and Parallel |/0 DC-2389-01 N/C 
28038/8538 Military FIO FIFO Input/Output Interface Unit DC-2463-02 N/C 
28536 Military ClO Counter/Timer Controller and Parallel 1/0 DC-2396-01 N/C 
28400 Military Z80 CPU Central Processing Unit DC-2351-02 N/C 
28420 Military PIO Parallel Input/Output Controller DC-2384-02 N/C 
28430 Military CTC Counter/Timer Circuit DC-2385-01 N/C 
28440/1/2/4 Z80 SIO Serial Input/Output Controller DC-2386-02 N/C 
280030/85C30 Military CMOS SCC Serial Communications Controller DC-2478-02 N/C 
284C00 CMOS Z80 CPU Central Processing Unit DC-2441-02 N/C 
284C20 CMOS Z80 PIO Parallel Input/Output DC-2384-02 N/C 
784C30 CMOS Z80 CTC Counter/Timer Circuit DC-2481-01 N/C 
284C40/1/2/4 CMOS Z80 SIO Serial Input/Output DC-2482-01 N/C 
Z16C30 CMOS USC Universal Serial Controller (Preliminary) DC-2531-01 N/C 
280180 2180 MPU Microprocessor Unit DC-2538-01 N/C 
284090 CMOS KIO Serial/Parallel/Counter Timer (Preliminary) DC-2502-00 N/C 
285230 ESCC Enhanced Serial Communication Controller DC-2595-00 N/C 
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OS 2iLCIS 


GENERAL LITERATURE 


Catalogs, Handbooks, Product Flyers and Users Guides 


Superintegration Master Selection Guide 1994-1995 
Superintegration Products Guide 
Quality and Reliability Report 


ZIA” 3.3-5.5V Matched Chip Set for AT Hard Disk Drives Datasheet 


ZIA ZIAO0ZCO Disk Drive Development Kit Datasheet 
Zilog Hard Disk Controllers - 286C93/C95 Datasheet 
Zilog Infrared (IR) Controllers - ZIRC™ Datasheet 
Zilog V. Fast Modem Controller Solutions 

Zilog Digital Signal Processing - Z89320 Datasheet 
Zilog Keyboard Controllers Datasheet 

2380™ - Next Generation Z80®/Z180™ Datasheet 
Fault Tolerant Z8® Microcontroller Datasheet 

32K ROM Z8® Microcontrollers Datasheet 

Zilog Datacommunications Brochure 

289300 DTC Controller Family Brochure 

Zilog Digital Signal Processing Brochure 

Zilog ASSPs - Partnering With You Product Brochure 
Zilog Wireless Products Datasheet 

Zilog 28604 Cost Efficient Datasheet 

Zilog Chip Carrier Device Packaging Datasheet 

Zilog Database of IR Codes Datasheet 

Zilog PCMCIA Adaptor Chip Z86017 Datasheet 

Zilog Television/Video Controllers Datasheet 

Zilog TAD Controllers - Z289C65/C67/C69 Datasheet 
Zilog Z87000 Z-Phone Datasheet 

Zilog 1993 Annual Report 

Zilog 1994 First Quarter Financial Report 
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Part No 


DC-5634-01 
DC-5676-00 
DC-8329-01 
DC-5556-01 
DC-5593-01 
DC-5560-01 
DC-5558-01 
DC-5525-02 
DC-5547-01 
DC-5600-01 
DC-5580-02 
DC-5603-01 
DC-5601-01 
DC-5519-00 
DC-5608-01 
DC-5536-02 
DC-5553-01 
DC-5630-00 
DC-5662-00 
DC-5672-00 
DC-5631-00 
DC-5585-01 
DC-5567-01 
DC-5561-02 
DC-5632-00 
DC-1993-AR 
DC-1994-01 


LITERATURE GUIDE 


Unit Cost 


N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
N/C 
D/C 
N/C 
N/C 
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LITERATURE GUIDE 


MINIMUM ORDER 
REQUIREMENTS 


Orders under $300.00 must be prepaid by check, 
money order or credit card. Canadian and for- 
eign orders must be accompanied by a cashier's 
check in U.S. dollars, drawn ona correspondent 
U.S. bank only. 
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